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INTRODUCTION. 

A FTER the very valuable publica- 
"^^ tionsof J)odorsM*Bride,Percival, 
Saunders, and other enunent men, any 
farther examination into the nature and 
properties of the Peruvian bark may to 
fotne appear uimeceflary. 

1 do not however find, that the ge- 
neral ardour of Phyficians on this fub- 
jed; is at all abated* 

If indeed we confider the endlefs fuo 
ceflion of new objects and difficulties 
which ever ftrike a traveller in an im- 
portant path of experimental philofo- 
phy, we fhall (bon be fatisfied, that each 
fortunate folution of a doubt feldom 
fails to create a new one. 

^* Hills peep o'er hills, and Alps on 
Alps arife." 
• A The 
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2 INTROPUCTa:0N. 

The inquiry before us is diverfifie<l 
and extenfive, as being connedted with 
many ufeful doArines in jiharmacy, and 
even in the chemical philofophy. 

To point put its importance in the 
pra(ftice of phyfic, would be an infult 
on the underftanding of all medical 
men. 

Every intelligent Phyfician likewife 
knows, that to handle the fubjed; with 
any degree of precifion, mull require a 
conliderable knowledge of, and may 
throw light upon, fome of the moft 
important dodrines of the animal oeco- 
nomy. 
' When my friends are thus acquainted 
with my own fcntiments on the nature 
of the bufin^fs I attempt, they cannot 
polfibly be furprifed that I Ihould have 
fo long hefitated to bold out this Eflay 
to the public view. 

Though thefe Experiments have been 
lon^ under my eye, and many of them 

frequently 
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INTRODUCTION. 3 

frequently rq)eated, I mull ftill think 
them in a very crude imperfed ftate. 

As fuch I prefent them, with all the 
diffidetfce natural to a very young Au- 
thor on his firft performance* 

I hbpe, however, that thofe difpofed 
to do ftie the honour of examining 
them, will do it with candour, and 
" that thfey will not condemn my opi- 
nions, till they (hall * be certain that 
they fully comprehend toy meaning, 
and ihall be acquainted with the proofs 
1 can produce to cbnfirta them." If 
fuch Ihould fail me', I am ftill iabfe to 
reft undifturbed, beiiig taught to be- 
lieve, that ** he who does not fobliihly 
affedt t6 be above the failings of huma- 
nity, catinot be mortified when it is 
proved that he is but a man.'* 

As thefe Experiments were begun, 
and moftly carried bn, during my refi- 
dence in an obfcure country village, far 
remote from the afliftance of men or 
books, it cannot be expe<Sted that I 
A 2 Ihould 
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4 INTRODUCTION. 

fhould be able tx> fumifli any very full 
hiftory of the Peruvian bark^ a tafk, 
indeed, which might afford fufEcient 
matter for a feparate diflertation. 

But as my inquiries led me into paths, 
rathei* uncomnion and little frequented,^ 
fome general account of the introduc- 
tion and progrcfs of this celebrated re- 
medy, may perhaps fatisfy the curiofity 
of thofe who think it unneceflary to cfx- 
plore in the fame circle. 

We fliall find, that Cinchona, the name 
of this tree, adopted by Linnaeus, took 
its rife from a very particular ftory, to 
be hereafter mentioned. 

Linnaeus places it among the Pentan-^ 
dria monogyniay and defines two Q>ecies. 

The Cinchona offifinatts panicula bracbia* 
ta is that defcribed by Ray, and is the 
tree which fumiflies our Peruvian bark. 

The fecond is the Cinchona pedunculis 
unifloris. It is a native of the Caribbee 
Iflands ; and were we to regard the 
ftrid propriety of names, it is perhaps 

improperly 
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INTRODUCTION. 5 

improperly called Gnclnma^ as k does 
not appear that this fpecies was known, 
or at leaft ufed, in the days of the Vice- 
roy Cinchon. 

This fpecies is the Cinchona Jamaicen- 
fis of Dr Wright, PhiL Tranf. vol. Ixxvi. 
part %. It is the liber of this tree that 
poflHfes the properties of the Peruvian 
bark. 

The Cinchona Caribbaca ^has a tafte 
refembling that of horfe-radifh, with 
a mixture of the eaftem aromatics. 
From ibme experiments it is found 
that it yields more of its extrac- 
tive matter to water than the Cin- 
chona of Peru. Some additional ac- 
count of this bai^ was communicated 
by Dr Wright in a letter to Dr Ihmcan, 
publiihed in the fifth volume of the Me- 
dical Commentaries. Dr Wright foimd 
it very ufeful in the remittent fevers of 
the Weft Indies, and in nervous fevers. 
It cured an intermittent fever in London 
as effedually ^s the Peruvian bark. 

I 
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€ iNTRODtrCTIO^r. 

^ I am infoiOTLcdby my firiend Mr Tel^ 
ford of the Navy, that in St Lucia was 
difcovered, by Dr Young, late Phyficiun 
to the Army Hofpital of that place, -a 
tree which he thought refembled the 
Cinchona ofHelnalis of Linnaeus. The 
Dodtor, thefefcTre, tried fotne of the 
frefh bark on obftinate intermittents ifi 
the hofpital. He found that it operated 
very violently as an emetic^ and cathar- 
tic ; but cured the inteiihitterits even 
after the Peruvian bark and otheir reme- 
dies had failed. By drying, it loft its 
emetic and cathartic eflfecSbs, but ftill 
cured intermittents* The Doctor i put 
fome of this bark into .the hands of Xk: 
Blairi, Phyfician to the Fleet, Mr Tel- 
ford, and fome other furgeonis of the 
Navy, with whom its fuccelsiwas nearly 
equal to that of Dr. Young's^ . ; i . 

Some of this bark has been lately im- 
ported into Britain, and was tried by^Dr 
Henry CuUen of the Royal Infirmary of 
this place, but not feemingly with the 

fame 
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INTRODUCTION- 7 

fame fuccefs as experienced by the 
gentlemen above menthmecL It may 
probably prove an ufeful ilibftitute for 
the Cinchona of Pern, if our fii|^lies 
fsxm that coimtry ihould faiL 

It is only however of the firft, or Cin- 
chona ofHcinatisy that we mean to fpeak 
in this place. 

We are told^ that this tree is feldom 
more than two toifes and a half high ; 
that it grows in forefts promifcuonfly^ 
and is fpcmtaneoufly propagated from 
its feeds falling on the ground. 

Thefe trees grew formcriy in great 
plenty on the hills near the city Loxa^ 
or Loja, in the province of Quito in 
Peru. ' 

They were however found in other 
places befides thefe mountains. 

Thofe moft eftcemed grew on the 
mountain of Cajanuma, two leagues to 
the fouth of Loxa. 

They have alfo been difcovered in the 

neighbourhood 
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8 INTRODUCTION. 

neighbourhood of Riobambo, Cuema; 
and fome other countries in the pro- 
vince of Quito. 

Lemery and Pomet alfo tell m, that 
another kind of thefe trees grows on 
the mountains of Potofi, and that they 
are the beft/but nauch fcarcer than any 
of the reft. 

** The tree/' fays Pomet, *^ is about 
the fize of a cherry-tree ; the leaves 
round and indented j it bears a long 
reddifh flower, from whence arifes a 
kind of pod, in which is found a kernel 
like an almond, flat and white, clothed 
with a flight rind.'* BoUi compares the 
leaves to thofe of the pruni rubaei ; and 
fays, they imprefs an aromatic and 
fomewhat bitter tafte upon the tongue 3 
that the tree is adorned with white and 
azure-coloured flowers, like thofe of the 
pomegranate, but bears no fruit. 

" The bark,'' fays Pomet, " which 
comes from the trees on the bottom of 
the mountains, is thicker, is finooth, of 

a 
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INTRODUCTION- 9 

ft whitifh yellow without, and of a pale 
brown within t That which comes from 
trees on the top of the mountains is 
abundantly more delicate ^ it is uneven^ 
browner without, and of a higher colour 
within: put the trees which grow on 
the middle of the mountains, have a 
bark yet browner than the other, and 
more rugged. All thefe barks are bit- 
ter j but that from the trees on the bot- 
tom of the mountains le(s (b than the 
others/' He therefore prefers the bark 
of thofe trees growing on the middle of 
the mountains. 

As Bolli tells us, that the leaves are 
aromatic, and fomewhat bitter, it is pro- 
bable that they poilefs fome medicinal 
cjuality. The wood and flowers are faid 
to be quite infipid. The refin, however, 
that exfudes from the wood, but efpe- 
cially from the bark, and likewife the 
feeds of the tree, though much inferior 
to the bark, are faid to have fimilar 
efJeds. 

B It 
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10 INTRODUCTION. 

It has been generally fuppoi^; that 
the Indians w^re acquainted with the 
ufe of this bark fo early as the year 
1500. It has alfo been alledged, that the 
difcovery was owing to the accident of 
a difeafed Indian, drinking from necef. 
lity of fome ftagnant Water, wherein 
this tree had been long macerated. 

Thefe, however, like all oral tradi- 
tions of a rude people, mufl be very am- 
biguous, and are feldom of much im-. 
portance in our inquiries. The, natives 
are faid to have known it by the- names 
ofGanaprtdCf Guananepide^ Chinanepide^ and 
Guananegtne. 

We are not fufficiently acquainted 
with the language of thofe countries to 
underftand the import of thefe names;. 
It is however probable^ that fome of 
them are derived from the known vir- 
tues of the remedy, and others from 
particular circumftances refpedting its 
difcovery and appearances. 

Every thing fingularly ufeful to man- 
kind 
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INTRODUCTION. ii 

kind has, at different peripds, acquired 
different appellations, according to the 
grateful enthufiafin of the vulgar, the 
learning of the hlftorian, or the fancy 
of the bard. 

It is therefore probable, that the bark 
had been long and ntuich efteemed in 
Peru, before its introdudlion into Eu- 
rope. 

Their method of ufing it was very 
fimple and efficsR:ious, and was perhaps 
fuggefted to them from the manner in 
which it was difcovcred. Unacquainted 
with the art of the mortar, they infufed 
It a whole day in water ; *and, unfetter- 
ed by theory, they gave it in fuch dofes 
as experience taught them were fuffi- 
cient to overcome the difeafe. It hence 
appears, that the firft method of ufinig 
the bark was in the form of the cold in- 
fyfion; and we fliall afterwards find, 
that the efFed:s of this preparation were 
fufEcient to juftify the efteem of the in- 
Jiabitants of Peru. 

B 2 A 
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12 INTRODUCTION. 

A very extraordinary blank now in^ 
terpofes in our hiftory x>f the Cenman 
bark. 

We find Pizarro^ fo early a$ the year 

1530, landing a powerful armamei]^ on 

. the frcmtiers of Peru, and, after no long 

time, penetrating into the heart of the 

country. 

Amongft numberlefs difcoveries of 
their cuiloms and manners, and parti-* 
cularly of their wealthy we hear no ac* 
count of the Gcnapride of thoie harmlefs 
men, till about the middle of the feveu- 
teenth century. 

Such difcoveries were indeed poor 
objects for a rapacious and illiterate ar*> 
my, whofe every path was marked with 
cruelty and llaughter. 

Should we have expecSted more atten- 
tion from the miilionaries and other 
priefls, the anfwer is, their meditation^ 
were mole engaged in the mines of Po* 
tofi, than in the forefts of Loxa. 

There are perhaps few circumftances 

in 
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INTRODUCTION. 13 

la the hiftory of that bkck fcene, wfaicli 
more clea^yrprove die bitter and deter* 
xninied hatred of die inhabitants of the 
New World to their £uropean conque* 
rors. 

Nor. can we wonder, thatthoie unlet- 
tered men denied cme of their greateft 
bleflings to beings whom they efteemed 
tl^ tyrants of the world. 

It is however remarka,ble, that what 
they fo carefully concealed fr(»n their 
enemies, they at length loft fight of 
themfelves. 

If we refle<^ but a moment on thexa* 
lamities and difafters which overipr^ad 
their countigr, we can be at no I06 toiind 
an .explanaticm for this circumftance« 
Nor is it probable, ^that, even after th|5 
rigour of the Spaniih cruelty was aba- 
ted, the natives could acquire the know- 
ledge of a remedy, ufed by anceftors ei- 
ther fallen by the fword,or loft to every 
fcnfe of enjoyment. 

T^ Abbe Raynal tells us, that they 

had 
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14 INTRODUCTION- 

had {o far forgot their Ganapride, that 
they imagined it was employed in Eu- 
rope for dyeing, till Juflieu, a French bo- 
tanift, taught them its ufe in intenmt- 
tents, about thirty years ago. 

The fame author aflcrts, that it was 
known in Rome in the 1639 ; and that, 
in the year following, John de Vigo, 
phyfician to a Vice Queen in Peru, efta- 
blifhed it in Spain at an hundred crowns 
a pound. 

The Abbe Rajmal has, however, made 
the date of its introdudion into Europe 
fbme years prior to that generally fixed 
on by other authors. 

The firft authentic information of its 
virtues, received by the Europeans, feems 
to have originated from the following 
well attefted circumftances* 

In the city of Lima, the metropolis 
of Peru, the Comltifia or Lady of Count 
del Cincbotiy Viceroy of Peru, was feized 
with a tertian fever. The rumour was 
loon fpread far and wide, and after no 

long 
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INTRODUCTION- 13 

long time reached the city Loxa. In 
a letter from a celebrated phyfician at 
Loxa, (who, I fiippofe, was the John de 
Vigo of the Abbe Raynal), the Viceroy 
was eameftly advifed to give his Lady 
this bark > which being complied with, 
the Vice Queen immediately recovered* 
Hence the bark derived the names of 
Cinchona J Cbincinnay China China\ Kiniina^ 
Sluinquina^ Pulvis Comtijfa^ ^c. 

By this means the reputation of the 
bark was firmly eftabliihed in Peru; and 
the Viceroy foon after leaving India, 
i^read the fame of the new febrifuge 
over Old Spain. 

About the year 1649, Its celebrity 
was ftill increafing, and not only in 
Spain, but alfo in Italy, efpecially in 
Rome. This was chiefly owing, partly 
to the pious induftry, and partly to the 
a:varice of the Jefuits, and particularly 
of the Cardinal de Lugo, then Spanifli 
Viceroy in the Weft Indies. Hence the 
bark derived the names of Fuhif Pa- 

trum, 
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10 INTRQIiUCTlON. 

irum^ Puhis Jejuiticiis^ Puhis CardinaRs de 
LugOy and in our own language, the ^4?- 
Juifs bark. 

Its reputation now made rapid pit)** 
grefs over all Europe. In* the year 1663, 
was publilhed at Genoa, t!hc Anqfiajii 
Gorfias Peruvuty by Selfh/Kmh ^dw. A- 
mongft much political and medical hi-*^ 
ftory of this bark, that author woultf 
have us 16* believe, that it was known, 
and iii a great meaflire eftablilhed in 
other parts of Europe, when it was 
Ihamefully rejecSed in England *. 

Allow me here to produce the autho* 
rity of as faithful an obferver as Genoa 
ever faw. £)r Sydenham, in his firft 
Epifiola Refponforia to Dr Brady y tells lis, 
that, to the beft of his retoeihbrance, the 
bark tiyas celebrated in London about 

twciity-five 

* Qjiippe faina mendaci podut qu^ii pr<^ria experientia 
inlbtidi, (aluberritnam banc medicinam refpu^bant, qnam 
toe aHi medici in omai Europa, fire in Gairia> Ave Hifpa* 
nia, Germania, FJaDdria, luli?^ earn nedum ofinpMit, quii 
et miris laudibus extollunt. 
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twenty-five years ago. Now, if we fup* 
pofe, as indeed we mufl^that this epiftle 
was wrote not long after Dr Brady's let- 
ter, which is dated in the year 1679, we 
ihall find, that the bark firil acquired 
reputation in London fb early as the 
year 1.654. 

Fraflbni was undoubtedly among the 
firft who ufed bark on its introdu6fcion 
into Italy } and his letter to Badus^ in* 
ferted in that author's Anqftqfis^ is dated 
in 1656, or two years pofterior to its 
celebrity in London. It does not ap- 
pear that the bark was even then efta^ 
blifhed in Italy ; for Torti tells us, that 
fuch was the antipathy of phyficians 
againft it, that, till the year 1680, (when 
Fraflbni died), the bark, to efcape the 
fevere tribunal of phyficians, durft not 
enter the fhops, but was kept as it were 
privately amon^ the cloifters of the 
nuns. Even as late as the year 17 14, 
we fipd Ramazzini oppofing it with fa- 
natic acrimony > and,^ after his death, 
C the 
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the conteft maintained by Mangelus, Bd^ 
glivij and many bthfers. Torti, in the 
year 17 19, wrote his MttHH&nfiam Medi^ 
corufn Methodm antipyretica vihScatd^ ^c. 
after which, the phyfician Who writes 
the account of his life, tells us, iii Words 
highly exprellive of the incjifcreet fury cj£ 
the diij>utants, ^ NiiUus deitid^ hifcere 
eft aufus.'* It therefore appears, thit 
the bark Vas neither much earlier nor 
more cordially received in Italy than ih 
England. 

The ufe of the bark in Francfe feems 
to have been in a great mieafurii defifted 
from^ till our adventurous countryman, 
fo early as the year 1679, by a bold, 
though fortunate praiftice^ ttftored its 
fame and honour. As he Was cotem- 
porary with Sydenham, there is every 
reafbn to think that he learned his Eng-^ 
li/h remedy J or wondeffal fecret, from the 
pradice pr writings of the En^ifli Hip- 
pocrates. I am therefore difpofed to 
think that Dr Sydenham was the true 

reftorer 



' Digitized by 



Google 



INTRODUCTION. 19 

reftorer of the ufe of the Peruvian bark, 
and in fi|ch dofes as infallibly eftablifli- 
ed its reputation *. Talbot's enterpri- 
fing adivity well merited his fortune 
and his knighthood. 
Whether the tree fumifhing the red f 
C 2 bark 

* Wbea I fpeak of the repiitattoa of the btrk being 
eftahliihe4^ I mean with reipeA to the opinion and pradice 
of the leading phjficians of the age. It is well known, 
lAuLt, at that time, and even to the prefent day, many of 
the inferior pl^yficiao^ and feme of the vulgar, have ufed 
the bark as a fubjedt wherewith to inimour their exclama* 
lory froatterings. Thefe, however, may be fafcly pafled 
9very as no more alfectiog oar general biflory than influ* 
encing the opmions of candid podericy. When the }iMy 
celebrated Mr Dryden wrote the following lines, be was 
addreffing him(elf to a bachek>r, who, he knew, was, or 
affe^ed to be, equally averfe to a phyiician and a wife. 
^* The tree of knowledge firft in Eden plac'd. 
Was eafy iound, but was forbid the tade. 
Oh ! had our grandiire walk'd witliout his wife. 
He foon had fought the better plant of liie. 
Now both ar^ lofts yet, wandering in the dark, 
Phyficians, for the tree, have found the hark*** 

f We are informed* that, in the province of Santa-Fe, 
thirty degrees north of the equator, two kinds of the Cin- 
cbona hav« been difcovered. One of thofe feems to be tlie 
fame with the red bark found in the cargo of the Spanifli 
ibip from Lima ; the other feems -to be one of the white 
(peciei mentioned by Or Simmons from the papers of the 
late M. Juffieu. 



Digitized by 



Google 



20 INTRODUCTION. 

bark of Dr Saunders, is a different fpe- 
cies, or only a variety of the Cinchona 
officinalis of Linnaeus, has not hitherto 
been fully determined. Having no in- 
formation on this fubjedt, but what I 
derived from Dr Saunders' book, I can- 
not pretend to give any opinion on a 
matter left altogether undetermined by 
thofe who have had the beft opportuni- 
ties and talents to examine it. I ihali 
therefore for the prefent content my- 
ielf with the words of Dr Hope, in a 
letter to Dr Saunders : " If this red 
barHy which feems to bp more effica- 
cious than the common bark, can be 
had, that is the great point ; and whe- 
ther it be or be not the Cinchona of 
Linnaeus, is l^ut a fecondary ajid much 
lefs important confideration.'- 

Dr Saunders is of opinion, that this 
red bark was that ufed in the days of 
Sydenham and Morton. With all due 
deferenpe to the authority of Dr Saun- 
ders, 
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ders, I mull beg leave to diflent from 
him in this opinion. We find no very 
accurate delcription of the bark in the 
works of Dr Sydenham ; but, in thofe 
of Morton, nothing appears to me more 
clearly, than that he ufcd and preferred 
the thin quilled bark*. 

The fame author alio tells us, that 
good bark is of a cinnamon-colour, 
wjiich anfwers pretty nearly to that of 
the good pale bark now in ufe. 

Neither do I think that thefe authors 
afcribed to this remedy more remark- 
able fuccefs than we ourfelves daily ex- 
perience from the employment of the 
quill bark in common ufe. I would 
further obierve, that Dr Sydenham, in 
his Scbedula monitoria de nova Febris In- 
grejfu^ inflead of afcribing any infallibi- 
lity 

* After marking the (everal teds o^ good tnd adulte- 
rated bark, he concludes thus : <* Corticeoi etiam_j male 
eleAum, fenfu facile deprehendimus^ num fcil. fit crailbs 
pt ligneus s (}uippe tenuis ille, qui a ramulis raditur^ eft 
^axim^ vegeti^^ quia fucco recente faturatus/* 
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lity to the barT^c, ^s fmprifed ^t its \!ir?iot 
of fuccefs *, 

I muft ^Ifo believe, ^hat Sydqah^poL 
pfteapt nothing but the fallibility pf the 
bayk, v|ipn he advifes th^ relapffi pf 
tertians to be treftted w||l) hH ^f^^f^ 
amarum. 

We ms^y li^piprife addi t^at Morton, 
when complaining of the? adi^lterjiupii 
of the bark^ certainly experiencerd it^ 
fallibility f . 

Authors have been ^t gyeat pain$ to 
defcrib^ the criteria of good a^d ^v\r 
tera^?d bairk ; but, till lately, ?hefe di- 
red:io^s have Ijeen principally conftned 
to the choice of ^e thin quilled barki 

The Abbe Raynal and M, la Conda-^ 
iq^ne h^v^ told us, that; the preference 

given 

^ Mihi enim quantum potui diligenter perquirenti coitt- 
pertum fuit, etiam magnam corticis quantitatem exliibttam 
rariiEme aegrum a morbo liberaffe. 

t Quin et res ipfa idem clamitat : quare enim dofin fb- 
lennem drcahmarum duarum adultis olim prxfcriptam, 
hodie in febribus curandis ad tot ijncias augere coadii 
foraus. 
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g^veti to the thin quiUted bark Was ow* 
ing tb ibme expet-imclits in En^antL It 
is therefore probable, Aat the Engli^, 
at that time, v^ett eithef unacquainted 
with the ted bark, or that thefe experi- 
fiaents were made on a ited quilled bark, 
ftmilar tcJ that lately fijen by Dr Saun^ 
ders, in a cargo impotted by a Spaniih 
merthant* 

The qualities of good hztk aire moft 
diftinftly marked in the red bark of EH* 
Siaujadersj and We eveti preftuhe, that 
the goodhefs of every other kind may 
be elHm^ted^ as they approach more or 
lefs to the appearance of the red barki 

The red bark, therefore, is a heavy 
firm fubdaiKe^ is fomid and dry, has a 
bitter 2nad aiirihgent tafle, with a mixed 
kind of aromatic and mufty flavoun It 
is brittle and frid^le amcmg the teeth, 
and leaves a kAing imprelHou on the 
tongue. It is of a red coloiaa:, and con- 
fifts of three diftindl layers ; " the ex- 
ternal thin, rugged, and frequently co- 
vered 
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V€red with a mofly fubftance, and of d 
reddiih brown colour j the middle thick-? 
er^ more compadt, wad of a darker co-^ 
lour; in this appears chiefly to refide the 
refinous part, being extremely brittle, 
and evidently containing a larger quan- 
tity of inflammable matter than any 
crther kind of bark ; the innermoft has 
a more woody and fibrous appearance, 
and is of a brighter red than the for- 
mer/' 

I muft again,, though unwillingly, dii^ 
fent from the opinion of Dr Saunders^ 
who alledges, that, in reducing this bark 
to a powder, the middle will not give 
way fo eafily to the peftle as the other 
layers., Dr Saunders himfelf has {aid, 
that this layer is extremely brittle j and I 
prefume it would be reckoned a piece of/ 
bad j^armaceutical reafoning, to main-* 
tain, that a body extremely brittle refifted 
the peftle more obftinately than a thin 
tenacious one. I have however at- 

., tempted 
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tempted to determine this by experi- 
ments to be immediately related^ 

It may be proper to remark, that, in 
thefe experiments, I have often employ- 
ed the red b^f k, when I had no direct 
view of afcertaining the relative powers 
of each. 

To avoid mmeceflary repetitions, I 
have not rega^kd the order in which 
they were made; but have attempted to 
conned fiich experiments together, as I 
thought ferved to illnftfate each other^ 



EXPE. 
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£^iPElllMEKtS 



O H TH E 



Q^UILL AND RED BARKSi 



Experiment L 

T TALF a pound of red bark was beat 
•*--■■ in A mortar for about an hour ; it 
was then pailed through a fine hair 
fieve. The refiduum weighed about 
three ounces. To two drachms of this 
powder were added fix ounces of foft 
waters 

Experiment IL 

The refiduum was beat about an hour 

and a half, arid was then pafiled through 

the fame fieve. This powder was evi- 

D 2 dently 
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dently paler than the firft. To two 
drachms of it alfb I added fix ounces of 
foft water. 



Experiment IIL 

Having allowed both infufions to 
iland about twelve hours, I added to 
two ounces of each a tea fpoonful of 
my folution of martial vitriol. 

The infufion of Experiment I. was 
evidently darker coloured than that of 
Experiment II. and its tafie was confi- 
derably ftronger. 

From thefe experiments I am led to 
think, that the middle layer crumbles 
down firft, and that the outer layer is of 
a tough epidermidal nature, not eafily 
conquered by the peftlc. I imagined 
that I could perceive finail tough floughs 
in the refidua, which I fuppofed to be 
parts of the outer and inner layers. I 
therefore believe that the ftrongeft 

powder 
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powder (XMnes firft through die fieve, 
and that this ought to be atteaded to, 
'both ia the praAice of ph]rfic, and in 
making experiments* It is proper to 
ohienre, that my folution of y&/ mortis 
was in the proportion of ten grains of 
the ialt to four ounces by meafure of 
foft water. I urrarttbly uied the£e pro- 
portions throi^h the courfe of my expe- 
riments* Theie iblutions foon deposit 
an ochry matter ; on which account, I 
prepared frefh ernes as occafion re- 
quired. 

EXFE&tMEKT IV. 

HaviG^ macerated fix ounces of the 
powder of quiU bark in a gallon of foft 
water, I put the whole into a fmall alem- 
bic, and drew off by a brifk heat a quart 
of diftillcd water. The water had fen- 
fibly the finell, but a very faint tafte of 
the bark. On its furface fwam a thin 
coat, of a fubftance fomewhat refem- 

bling 
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bling gum copal. On examinitig it with 
a microfcope, I was able to difcem very 
minute globules of a fpangjing hue, in- 
vifcated in the pelliciijal: fubftance. Ap^ 
plying my tongue to it, I felt it evident- 
ly more pungent than the Water, but 
much lefs fo than I expected. I cannot 
however fubfcribe to Neunlan, who teHs 
us, that the bark contains no eflential 
oiL The ipangling particles that^ ap 
peared in the above mentioned experi- 
ment, were undoubtedly eflential oiL 
I am at the fame time difpofed to thirik^ 
that it either exifls in very finall quan- 
tity, or is fb intimately combined with 
the other principles, that it is difficultly 
detached* My reafons for applying a 
brifk heat will appear obvious, as I in-^ 
ftituted the experiment chiefly with a 
view of obtaining the eflfential oiL The 
diftilled water ftruck no colour with a 
folution of martial vitriol. On ftaad- 
ing a very few days, it gradually let fall 
a kind of fleecy mucous fediijient, which 

kept 
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kept regular pace with the lofs of its 
aromatic finell and tafte. 



. From.' this experiment I think we arc 
warranted to conclude, that the hark 
lofes much of its aroma by boiling. It 
has been denied by fonie, that the bark 
was at all poflefled of an aromatic prin- 
ciple. This however is very .certainly 
a miftake. I fliould not even venture 
to. aflert, that the bark contained no 
more aroma than we are able to fepa- 
rate by diftill^tion. We know that the 
priocipJes of bodies exift in different 
forms> and in various degrees of fixity* 
Few chemifts, before the days of Stahl, 
would have believed that a piece of iron 
contained the fame principle as alcohol, 
and perhaps in greater quantity. I wifh 
not to be mifunderftood. Every one 
knows, that iron and alcohol have very 
different effects on the living animal 
body. In this relped: the analogy is far 
too diftant for application. Chemiftry, 

however, 
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however, exhibits a multitiKle of clolct 
propinquities. Our knowledge of pri-* 
mary principles, though limited and un^ 
certaip, is jet fufficient to a^rd us con- 
fiderable information oil the natiu'e of 
thoie w^ C£|J1 fecondary. Of this lafl 
is confefiedly the refin of vegetables, 
which is fiippofed to be a combination 
of e^^tial oil and acid* Nor do w^ 
know what ftparation or other changes 
may pi on in ^he procefs of digeftion. 

I am the more willing to afcribe to 
the bark ibme very fixed 0r other parti- 
cular ftate of its aroma, as I have been 
long led to fiifped, that its operation ^ 
more a ftimulant power, than we ihould 
expedt -from the quantity of that prin-^ 
ciple difcoverable by experiment, or 
capable of being afc^rtained by the 
fenfes. 

Froni thefe experiments t would fur-? 
ther infer, that the principle of aftrin- 
gency is in a pretty fixed ftate in the 
bark, as the diftilled water imparted not 

the 
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this flighteft tinge to a chalybeate. The 
, refiduum or dcjcodtion ftruck a faint 
green colour with, a folutian of lal mar- 
tx$. From the time the maceration was 
b^^Ti^ till I made this experiment^ the 
cleco<ftion. was feven days old. I ihall 
take notice of the green colour here- 
after, 

I preferred making this experiment 
with the quili bark, being that ufed by 
Neuman; and I was^ pretty certain, that 
whatever took place in the pale bark, as 
to ftrength and fenfible qualities, would 
alfb take place in the red, only in a 
much more eminent degree. I did not 
however repeat this experiment with 
the red bark> which indeed I very much 

fegret ^. 

E As 

* I have (mce had an opportunity of diftiHing the red 
bitrk m the New Oifpeiifary of Ediaburgh, in company 
with Dr Webfter, The refult was much more evident 
than in roy trials with the pale bark. The diflilled water 
M^as of an albefcent colour ; and^ on examining it with the 
microlcope, we were much amufed with feeing the oil 
globules ailume the appearance of large globes of filver 
dancing in a fluid. 
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As the refiduiim, or what chemiftp 
have called the caput mortuum, nowife 
differed from a decodtion prepared for 
ufe, I was willing to make what experi- 
ments on that preparation were iuggefl:- 
ed to me at the time I was fiimifhed 
with fuch plenty of it^ Having there- 
fore feparated from it the refinous de- 
pofit, by ftraining it whilft boiling, and 
allowing it to precipitate when cool, I 
made the following trials. 

Experiment V. 

To two ounces of this decpdlion I 
added a tea ^oonful of oleum tartarl 
per detiquium. A la6tefcenoe immediate- 
ly took place, and large flocci precipi- 
tated to the bottom of the liquor ; the 
talte was a neutral of bitter and alka- 
line 5 the clear liquor was little changed 
in colour.. 

\ 

EXPE- 
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£XP£RIM£NT VL 

To two ounces of the (ame decoction 
was added a iinail quamtity of imld vo* 
latile alkali. The fame phaenomena took 
place as m Experiment V* 

Experiment VII. 

To two ounces of the fame decodion 
was added half a drachm of lixivium 
caufticum. A mafs of ragged fioccuU 
fitfjft waved through the liquor^ part of 
them floated to the t<^, and after fome 
time they aU iubfided to the bottom^ 
t}K)ugh not fo perfectly as in Experi- 
ments V. and VI. The colour was of a 
nyfty hue. From the day the diflilla-. 
tion was performed, the decoi^ion was 
now feven days old. 

Experiment VIII. 

To four ounces of the (ame decoftibn 

E 2 was - 
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was added an equal quantity of lime- 
water. A. very large mafs^ of fiocculi 
waved ia the liqu^Ofr ^nd i^on after; pre- 
cipitated, leaving the clcftr liquor of . a 
more intenfe red colour).! ;;. . 

I found that this liquor had no tafte 
of lime-water. I was therefore induced 
to repeat the fame experiment: on the 
whole quantity I had of the decod:ion5 
and, meeting with the faaae refult; \ 
poured fixed air iato the cleat liquor^ 
contained in a foiaU cylmder iai^Ked 
in a bafon containing part o£ the fafeet 
I addi^d the fixed jair yer}i cautio^^i 
but 5¥:^ ^certain thAt fto preqipitatibc 
took z^ajce, cithec of calcareous; earthy 
or colouring matter;. the clear lix^uor 
wa5 thin, but had ;i- perceptible tefte ^ 
bittemefe and aftrin^;eiacy, thouglr both 
were very faint. 

..E X p jp xt M 1 N T IX* 

, On examining the matt-er depoflted 

from 
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from the decOiStion by means of the 
lime-tirater, it had a flimy bitt;er tafte, 
leaving a Stalk of roui^hnefs on the 
tongue. 

£xPBltI>«BNT X. 

Imagining irojn the roughnefs this 
depofit left on the tongue,, that it had 
carried dovm ^grkh it tnoch of the refin 
of the bark, I added to a finall quantity 
of it a folutioQ of martial vitrioL A 
dirty brov^a (bdimait immediately took 
place; whicl^ deceiwd me at firfl, but I 
a fici-vy ai id « recoUcid^ that it was pro* 
bahly owing to the calcareous earA. 

E X P E R I M E N T XL 

;To difcowr more dearly tiic nature 
of this depofit, I evaporated it to the 
coofiftence of ^ rob ; but, on carrying 
the evaporation further, it began to 
haYC aji eoapyrcumatic finell. On ta- 
king 



Digitized by 



Google 



38 Experiments on the. 

king it oiFthe fire, it had now acquired 
a fenfible tafte of lime-water 5 which, I 
imagine, proceeded from the flight cal* 
cination of the calcareous earth on the 
fides of the veflfeL The veflel was one 
of thofe cglled a/^/^/air*, . 

♦ 

EXPERIMBNT XII. 

\ had now oidy about two ounces of 
this depofit, and that too very thin: I 
however added- to it fix oimces of diftiU 
led water ; and, putting the mixture into 
a finall but wide-mouthed |ihial invert- 
ed in a finall bafbn containing part 
of the fame, I impregnated it with 
fixed air, in the method propofed by 
Dr Prieftley* Having therefore forced 
out the liquor and agitated it into the 
phial four feveral times, I difcontinued 
the procefs, and allowed the liquor to 
fiand for an hour. The depofit was 
little diminiftied in quantity. On pour^ 
ing off the clear liquor,'and adding to it 

fome 
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fome diluted vkriblic acid, it now made 
a ili^t efferveicence. The dqx)iit had 
now no aftringent tafte that I could per- 
ceiye, but was fimjdy bitter and flimy. 
It did not effervefce with acids, as be* 
fore, nor could I perceive any precipita- 
tion or change of colour, on adding to 
it a fblution of ntiartial vitrioL 

From thefe experiments, I think, we 
may conclude, that the addition of al- 
Jkalis, fixed or Tolatile^ is improper in 
preparing a decodtion of the bark« This 
prad^ice, I imagine, has krifen from ma- 
ny different opinions. Some by this me- 
thod fuppofed that they corrected' an 
acid which, they atled^ed,was thecaufe 
of intermittent and other fevers. Others 
have conceived, that, by this addition, 
they reduced the refinous matter to a 
£iponaceous nature, more fohible in wa- 
tery menilrua; 

Salt of wormwood is, the particular 
alkali preferibed by Mead and others, 

who, 
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who, I fuppofe, imagined that by this 
means they added Tome additional bit^ 
temefs to their preparations. Others 
have employed thefc falts as diobfiruents^ 
as they called them, to obviate the flip* 
pofed obftrudiing power of the bark. 

The notion of reducing the refinons 
part to a faponacedus nature is plau- 
fible in theory; but I fliall afterwards 
attempt to fhow that it cannot be redu- 
ced to praftice* 

The other opinions arc perhaps too 
abfurd to require a ferious refutation. 

The fenfe of roughnefs on the tongue, 
which the depofit at firft imparted, was 
probably owing to the calcareous earth, 
as, when this laft was rediflblved by the 
iixed air, no fuch roughnefs was per- 
ceived. 

^ I conducted Experiment XII. as quick- 
ly as I coiild, being appreheniive that 
much of my depofit , would be rediflbl- 
ved in the water. This, however, was 
not the cafe; and I hence fufpedt, that 

fome 
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ftnie-real change is produced in the 
matter depofited, and that the precipi-* 
tation is not the mere effect of a fepara- 
tion in confequence of the fuperior at- 
tradion thefe bodies have for water. 

Mj* deco&ion and depofit being liow 
confum^d, I made trials next on the re- 
finous matter depofited ftom ^e plain 
decagon; but as thefe and fundry 
other experiments of a like nature may 
be introduced more properly afterwards^ 
I fhall l»re relate my further trials with 
tibe Ume-waten 

Experiment XIII. 

To one ounce of powdered ^uill bark 
I added one pound, by meafure^ of foft 
water* After allowing them to ftand 
twelre hours, i poured off the clear li- 
quor. To four ounces of this inftifion 
I added an equal quantity of lime-water. 
A turbefcence immediately took place, 
F and 
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and a flocculent cloud foon feparated to 
the bottom of the veflel. 



Experiment XIV. 

After the precipitation of this floccu- 
lent cloud, I poured off the clear liquor, 
and added to a glalSful of it a finall 
quantity of water impregnated with fix- 
ed air. A precipitation of calcareous 
earth immediately took place. I alfo 
poured into it fixed air from the pipe of 
my apparatus ; and the fame appearance 
was exhibited. It alfo rendered a folu- 
tion of fal martis dirty-coloured. ^ 

ExPiERlMElJT XV. 

I boiled one ounce of powdered pale 
bark m two pounds, by meafure, of wa- 
ter, till one half remained of the liquor* 
I ftrained it whilft boiling, and referved 
the fefin for other purpofes. To four 
oimces of the clear decodtion was added 

an 
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an equal quantity. of lime-^at6r. A 
turbefcence and very copious precipita- 
tion took place immediately*' I then 
poujred off the clear liquor, and added 
to a glafsful of it a imall quantity of 
the n[i,ephitic water. A lacStefcence im- 
mediately took place, and calcareous 
earth was precipitated j but not near io 
much as in the infufion, though the 
quantities and proportions were alike 
in both. I ima^ned at firft that I was 
deceived, when I fQimd that it produced 
nearly the fame colour with a chaly- 
beate, as the infiifion. I therefore tried 
my other teft, vi%. of pouring the air in- 
to it from the pipe ; but I ftiil foimd, 
that not uear fo much earth was preci- 
pitated as took place in the infufion. It 
was therefore obrious, that though the 
calcareous earth was in lefs quantity m 
the clear liquor of the decodlion, it was 
yet in fufEcient quantity to faturate the 
acid of the martial vitriol. 

F 2 Ex^ 
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Experiment XVI. 

To the matter feparated from the in- 
fufibn by means of the lime-water I 
added a fmall quantity of diluted vitrio- 
lic acid. An exceedingly flight effer- 
vefcence took place. The matter^ de- 
pofited in the fame manner from the He- 
coition, made, on the fame trial, a mnch 
more fenfible eflfervefcence*. 

Experiment XVII. 

To difcover more accurately the ac- 
tion of lime-water on the bark, I re- 
verfed the method of preparing Dr 
M'Bride's infufion, as follows. To half 
an ounce of powdered red bark was ad- 
ded half a pound, by naealure, of lime- 
water. Having allowed them to iiand 
twelve hours, I poured oiF the liquor, 
which had a fbrong tafte of lime-water, 
and was difagreeably bitter. As Dr 
M^Bride has aflerted, that, when fixed 

air 
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air is throwii intx) iuch infiifioils, the 
calcareous earth only is precipitated, I 
^as therefore willing to give as ftrong 
an impregnation as poffible. For this 
purpoie^ I pfecipibited the lime from 
the infufion b jr means of fixed air ; but 
found that the calcareous earth did take 
down a Uttk gummy depofit^ for the 
reaibn^ 1 fuppofe, that it had but little to 
take down^ Having decanted the infb- 
fion off the calcareous earthy I again 
added it to the refiduum ; I added next 
to both two drachms of quicklime. 
When ti^ whole had flood about aH 
hour, I perceived a thin film of a gum- 
my appearance interpofed betwixt the 
lime and the body of the liquor. On 
fliaking the veflel, this film appeared 
again about half an hour afterwards, 
and continued to increafe, I fiippofe, for 
the twelve hobrs that it ftood. I again 
decanted off the clear infttfioui and^ as 
formerly, poured no iBtore fixed air into 
it than what was fiifikient to precipi- 
tate 
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tate the liine. I again added the inftt- 
fioh to the refiduum, and, as formerly, 
added to b6th two drachms of quick- 
lime. I foon perceived the fame kind . 
of gummy film as above defcribed. It 
increafed for the firft five or fix hours-; • 
but, to my great fiirprife, it gradually 
afterwards became lefs and lefs, and at 
length difappearedi ahnoft entirely* I 
now poured off the clear infufion.^ It 
was very thick, and tafted ftrongly of 
lime-water. I precipitated the lime 
from it by fixed air ; but foon founds 
that aconfiderable qxiantity of gummy 
matter went down along with the earth, 
leaving the infufion about as thin sgjd 
weak as at firft. 

Experiment XIX. 

To nearly two drachms of this depo* 
fit was added three drachms of lixivium 
,caufticum. About two hours after, the 
jdepofit was completely diflblved. Oiji 

this 
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this folution being faturated with fixed 
air, much of the depofit fubfided. 



Experiment XX* 

To a finall quantity of the refinous 
matter depofited from the decoctions 
were added three ounces of lime-water* 
No appearance of folution took place. 
The lime-water even retained in a great 
*meafiire its own colour. 



Experiment XXI. 

To a finall quantity of the refinous 
depofit were added three ounces of lixi- 
vium caufHcum. A deep crimfon co- 
lour was foori produced, and the folu- 
tion was complete in a few hours. 

Experiment XXII. 

To two ounces of a ftrong infufion of 
red bark was added half a drachm of 

lixivium 
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Kxiviirin caiifticum. A precipitatiQn im^ 
mediately began to fonht On adding 
one half drachm more, the liquor be- 
came of a bQpaogeneous confiftence, 
and remained fb. It was pretty thick, 
and pf a deep crimfon colour. 

. I ihall now attempt to account for th/t 
refult of the preceding experiments, as 
well as I can > and in this I am much 
aflifted by thofe to be hereialtw men* 
tioned. 

In Experiment VIIL we have feen, 
that an equal quantity of lime-water 
was decompofed by a d6co<5tion of bark 
now fcvcn days old^ Thia decompoA» 
tion of the lime-wiater feems to be in 
fiMoae way connefted with the ftate and 
age of different preparations of the 
bark. In Experiment XIII. and XIV. 
this did not ta^e place to {hfih a remark- 
able degree. In the frefli infufion very 
little lime ftems to have been precipita- 
ted ^ in the frefh decodlion, however, a 

confiderable 
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Xi^nfiderable quantity. I would hence 
conjfeifture, tliat boiling fefFeAs that 
change ih bark, which is always the 
more Jjerfed: confequence of age. Fronl 
thefe experiments we muft deduce one 
of t^o cottclUlions, trfau either that 
the inftdion contains lefs fixed air 
than the dteco^ion^ or that it contains 
it in: a more fixed ftate. That the 
infufion contains more than the decoc- 
tion, but in a more fixed ftate, will, I 
think, be prored by experiments to be 
herfeafter mentioned. Alfo that the de* 
codion contains confiderably lefs than 
the inftdion, but in a very loofe and 
evolved ftate, will, in my opinion, appear 
equally evident. 

I think it may appear obvious from 
thefe experiments, that lime-water is a 
very improper menftruum for the bark. 

In Experiment XVI. 1 have obferved, 

that the matter precipitated from the 

infufion efFervefced flightly with acids. 

Dr Percival did not carry his refearches 

G into 
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into this fubjed: fo far as might have 
been expedled* But even in his trialy 
had he allowed his infi^on of bark in 
lime-water to ftand not many hours, 
that ingenious and ufeful experimenter 
would have found, that the infufion 
would have loft its tafte of lime-water, 
and precipitated calcareous earth to the 
bottom of the vefleL 

From Experiment XVII. and XVIIL 
it appears, that the lime-water, in a fmall 
quantity, is able to precipitate the gum- 
my parts of the bark j yet, when applied 
in flich a ntianner, that a repetition of 
its fprce ihall compenfate for its weak- 
nefs, it is even capable of diflblving the 
fame matter it before depofited. This 
is a curious fadl j and, I imagine, is fome- 
what analogouis to the adion o^ fixed air 
on calcateous earth. 

It is univerfally known, that lime- 
water is capable of di£[blving animal 
jellies; but few perhaps have fuppofed 
that it is by any means a folvent of vege- 
table 
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table mucilages, whkh are however very 
fimilar iu their fenfible qualities to the 
gelatinous part of animals. Lime-water 
and cauftic alkaH are perhaps very fimilar 
in their effects as folvents of bodies. I 
would even conjeAure, that if we eould 
accimiulate a ium of the powets of 
quicklime, in the form of lime-water, 
equal to that of cauftic alkali, their fol- 
vent powers would be found exaiStly 
alike. 

It is indeed to be obferved, that, how=- 
ever fimilar vegetable gum and animal 
gluten may be in their fenfible qualities, 
their chemical analyfis afford very dif- 
ferent products. It is equally obvious 
from the experiments of Beecari, Par^ 
mentierj and many others, that the con- 
crefcible part of the Farinacea^ (and 
perhaps of many pther vegetables), con* 
fifts of two materials, which, though fi- 
milar in their fenfible qualities, are yet 
very different in their chemical proper- 
ties. It has been denied that this glu-- • 
G 3 ten 
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ten vegetoranimak was capable of fdlU-', 
tioA in alkalis ; but Mr M^Q^er very 
certaii^y proved the contrary. As it i* 
prQve<l by fair experitnent, that oue pf 
thefe mal^^riaU is pf a^i ^niwal mature, 
and is tha? of the two which is «ip<l 
difppfed tp fermentation, I wpuld here 
coiyefture, that the ghtcn vegm-^mtMlc^ 
is pQore pr lefs foluble in alkalis, a3 it 
contains more of thfi gluten ammak^ an4 
lefs of the aniylum ; alfo that the fer- 
inentability pf a vegetable in a ^eater 
pr lefs degree, is an itidex of its> con- 
taining more of the gluten anmaky and 
lefs of the amylaceous part. Nor 
do \ think that thefe fpeculations will 
appear, extravagant, when we confider 
that the bark (according to GepfFroy) 
exhibited, on a chemical analyfis, very 
many of the< properties of animal mat- 
ter, 

\t would be foreign to my fuhjeft to 
enter into the celebrated dodlrine of 
HalesiHaller,and efpecially DrM^Bride, 

on 
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i» the fulpjed of the cemeutiog oiediuin 
or vmc^hm of bodies- It is bq doubt 
a fine idea^ and ijeas rendered plaufihle 
by many phaenomena in chemical philo? 
faphj. I cannot however jporceive how 
it can in any manner be ufefuUy appli^ 
in prad^ice^ at l^ail in the cafe now be- 
fore ns. Allowing that lime-water was 
capable of difengagi^g this vincubsm^ 
how are vre certain that this tSkSt 
ihould render thef<^ bodies more foluble 
in water ? We have not only feen that 
lime-water precipitates a matter in de« 
coitions of the bark^ but alfo that this 
matter, when fi;eed of its achnixturo 
with earth, feems to be lefs foluble in 
water th^ beibpe. If Iime*water had 
iiich an efi^, it is rea&nable to expert 
that it fhoG^d ihow it le& or more at 
tl^ firft inftaut* Befides, we daily oh* 
ferye, that, fo far from being .probable 
that this fu|^fed primary vinculum re- 
:fifts the fblub^lity of thofe bodies ^n wa- 
tef, it evidently appears, that the fppn- 

taneous 
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taneous precipitation from infufions and 
deceptions commences and keeps regu- 
lar pace with the efcape o£ this fiippofed 
vinculum. 

I think I have difcovered, that lime- 
water, with particular management, may 
be made to diflblve the gummy parts^ of 
bark. But how are we to conclude that 
this is eflfedled by the abftradtiou of the* 
fixed air, fincecauftic alkali, which does 
the lame, is not thereby rendered mild, 
or caj^ble of i^aifing any effervefcence 
with acids ? I muft alfb obferve, by the 
way, that fuch folutions in lime-water 
are not only highly naufeous, but oftett 
improper in pradtice. 

On furveying the rcafoning of Dr 
M'Bride, we are indeed furprifed that 
this ingenious and ufeful philofopher, 
who trufted fo much to the antifep- 
tic powers of the bark, Ihould adpot 
a method of depriving it of that very 
principle whferein he fuppofed its an- 
tifeptic properties chiefly refided. Nor 

can 
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€&n we think it a defideratum in pradlice^ 
that the hark fhould he as much chan^ 
ged ifiL ks nature as happened tb the 
mutton macerated in lime-water hy Dr 
M'Bride. With hark reduced to fuch a 
iiate^ the f^yfician could no more cure 
fevers, than the cook with fiich mutton 
could make an agreeable chop. 

It may be worth obferving, that lime- 
water, at leaft in the way we employed 
it, had no obvious effed: on the refinous 
depofit. After it had precipitated the 
gummy matter from the old decoc- 
tion, the clear liquor imparted a fenfible 
roughnefs on the tongue. From thefe 
fadts I would infer, that the decodtion 
(contrary to the aflertion of Dr Lewis) 
does really contain refin. Moft part of 
the gummy matter having been now de- 
pofited from the decodlion, I would alfo 
infer, that water is capable of (iifpend- 
ing the refinous matter, lefs dependent 
on ?he intervention of the gum than has 
been fuppofed; that the aftringency of 

the 
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the clear liq\wyt >^k5 more fettfibly felt, 
btecaufe the i-efihous ttwittei' ifras now in 
a ilak6d ftatfe> ^r dteprlv^ of its ftieith* 
ihig gtim } and that litii^e-water diflblved 
this guiAiiiy depbfit, by eflfedlttg fotlite 
Dther change than the ^iajjfe or abfoip- 
tiott of itis fixed air, otherwife thfe water, 
according to Dr M*Bride, iht)uld hare 
been ible to fufpend the gumkny matter 
i^ter the litne was precipitated. Hiat 
part of the refinous matter ftili remiins 
in the clear iiq^ot, niay, I think, be con- 
firmed, fitom its tafte, and from the crim- 
fbn colour which it feems to acquire 
from the depofition of the gummy part. 
This circumftance of its ct)lour ifaay be 
illuftrated by what every perfon would 
iuppofe a priori^ wxv that an iiifufion of 
cochineal and mucilage would be ren-^ 
dered much brighter by a feparafcion of 
the gum. 

As I obferVed a frelh precipitation 
take place in the remainder of the clear 
liquor of the infufion, and the liquor 

afterwards 
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afterwards lofiiig the tafte of lime-water^ 
I from this and other trials difcovered 
that thefe experiments with Ihne-water 
might be ufed qts tefts to compare the 
relative perifhable nature of different 
preparations of bark, and of different 
barks* I therefore proceeded as fol-» 
lows. 

ExPERlMEiJT XXIlL 

though the following experiments 
were not all made on the fame infulions 
and decoctions, yet they were made on 
inftifions and decodtions of the fame 
age arid ftrength, as marked in my notes« 
I Ihall, therefore, to avoid repetitions, 
connedl them here in the htH order I 
can. 

An infiifion and deco6lion of pale 
bark were made of equal flrength, (I 
mean with equal proportions of bark 
and water). To four dunces of each 
Was added an equal quantity of lime- 
H water. 
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water. After fix days, the decodion 
ceafed to have a tafte of lime-water. I 
added to it other two ounces of lime- 
water. A very {inall precipitation took 
place 5 but it retained a flight tafte of 
lime-water, "which continued fo long as 
I kept it. The infufion ceafed to have 
a tafte of lime-water on the fixth day 
alfo. To it likewife I added two ounces 
of lime-water. A confiderable precipi- 
tation took place, and the infufion had 
no tafte of lime-water. On adding ano- 
ther ounce of lime-water, it again ac- 
quired a flight tafte of the lime, which 
difappeared in a few hours. I again 
added an ounce of lime-water 5 but it 
now retained its tafte of lime-water as 
long as I kept it. 

From this experiment we fee, that the 
bark very foon ixms into fermentation, 
and that the decoction affords lefs fixed 
air than the infufion. I had perhaps not 
examined the decodion foon enough, 

other 
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other bufiuefs often coming in the way > 
but I was certain, from other trials, that 
the decodion ferments fooneft* 

From the infufion decompofing a 
greater quantity of lime-water, it is 
evident that it contains more fixed air 
than the decocStion* From this air be- 
ing in a more fixed ftate in the infufion 
than in the decodlion, the former mull 
be lefs perifhabie than the latter. And, 
laftly, that cold water extracts the prin- 
ciples of the bark in ^, more undecom- 
pofed ftate than boiling. 



EXPEHIMENT XXIV. 

An infufion and decocStion of red bark 
were made in the fajoae proportions as 
the preceding. To four ounces of each 
was added an equal quantity of lime- 
water. The decodion ceafed to have ^ 
tafte of lime-water on the eighth day. 
The infufion retained a confiderable 
H % taft? 
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tafte of lime-water till the fourteenth 
day. I added more to the deco(3:ion^ 
till it had a tafte of lime-water, in all 
four and a half ounces. The infufion 
required nearly double that quantity -to 
retain a permanent tafte of lime-water. . 
The precipitations were more copious 
from the red than the pale bark. 

Had ^ I known what after-experiments 
taught me, I would not have added the 
lime-water when the infuiions and de- 
coctions were frefh, as in this way they 
fooner lofe their tafte of lime-water. 

From thefe experiments I would in- 
fer, that decpdtions and infufions of red 
bark Jire lefs perifhable than thofe of 
the pale ; that they furnifh not only a 
greater qitiantity of fixed air, but alfo a 
more copious depofition of the extrac- 
tive matter of the bark. 
: As my experiments were made by 
adding the lime-water whilft they were 
frelh, I cannot conclude, that thofe pre- 
parations 
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l^arations would keep unfermcBting the 
length of time only that the decompofi- 
tion of the litoe-water took place. ^ I 
before obierved, that, after thefe cxpeji* • 
ments were made> I fovmd thit lime« 
water confiderably accelerated the fe- 
paration of their fixfid aii^, and its own 
decompofition '^. 

, I muft own, that I was very much fur* 
prifed at the refiilt of thefe experiments. 
I could nttt have conceived that bark of 
^ny kind could fumifh fiich an immenfe 
quantity of fixed air. That part of this 
gas may b^ a c|iild of age and fermen- 
tation, I fhall not venture to^eny ; but 
from the frefti decoction fumifhing it 
in confiderable qus^ntity, I am l?d to 
think that a great part or moft of it 
exifts ready formed in the bark. 

I fhall pow relate fome experiments 
condud:ed on a different plan, 

EXPE^ 

♦ The ]inie*water imparts a naufeous fine II and taftc to 
a freih Infufion \ ir howeVcr prevents the putri^ flnpU 
lybicfi thefe preparations acquire by /landing. 
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ExPERrMENT XXV, 

To two ouixces ofunfufion of pale 
b^rk, whilft freih, I added a tea fpoon^ 
ful 6£ my chalybeate. I alfo mixed the 
fame quantities and prdportions of th^ 
decocftion a«i4 chalybeate* The decoc-r 
tion ftruck a pretty deep purple in a 
very Ihort tinje. The infufion was 
longer. iijL ftriking any colour, but,/on 
ftanding, becan^ n^wh darker (:olpur?4 
thao the depodiou, 

EsTfjSriment XXVI, 

. To two ounces of the infufion of pale 
bark, now four days old, was added a 
tea fpoonful of the chalybeate, I alfq 
mixed the fame. quahtities and propor-: 
tions of a decoction four days old and 
a chalybeate. The infufion now ftruck 
a purple colour much more fuddenly 
than when frelh, but did not become 
darker by ftanding. In the colour, 

^ and 
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and quick appearance of the colour, it 
much refembled the decodtion of Expe- 
riment XXV. The deco6tion inftantly 
ftruck with the chalybeate a greenilh 
colour. 

Experiment XXVII. 

To an infiifion eight days old I 
added a chalybeate ; a beautiful green 
colour was inftantly produced. To 
a deco^ion of about the fame age 
and ilrength I alfo added a chalybeate. 
A green colour was inmiediately pro- 
duced, but confiderably lighter than in 
the infufion. 

This green colour T had vety early, 
difcovered by accident, and was much 
puzzled to account for it ; neither could 
I find that any author had taken notice 
of it. I have fince, however, found, that 
Dr Lewis had alfo obferved this appear- 
ance, and had therefore fuppofed that 

the 
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the bark was an exception from othef 
aftringents on this account. I am not 
a little furprifed, that the acc\irate Dr 
?er€ival, who feems fo much difpofed to 
examine the opinions of that learned 
and judicious chemift, fhould not have 
obferved this eircumftance of the green 
colour, either in Dr Lewis's works, or 
in his own experiments. For my own 
part, I remember perfectly well, that I 
firft obferved it in making experiments 
with an old infufion^ I muft therefore 
fufpedl, that Dr Lewis, however accu-^ 
rate in other matters, was in this decei-* 
red, by not attending fufEciently to the 
age of his preparation^ 

Other experiments difcovered to me 
its true nature, and furnilhed me with 
fome ufefiil tefts in examining the ftate 
of different preparations of the bark ; 
but as my obfervations on the nature 
of ink are, fo far as I know, ir^ a great 
meafure new, I have allotted to that 
fubjed a diftindt part of this eflay^ 

where 
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Where I fliall attempt to account for the 
preceding and fome of the following 
experiments* 

t fliall not here relate the minute cir- 
cumftances of the experiments compre- 
hended uiidet this divifion, but obfenre 
once for all^ that both infuiions and de« 
codions of the red bark ftrike a darker 
colour with chalybeates than thofe of 
the pale. 1 alfo obferved the very famei 
circumltances (re(ped;ing the age and 
colour) in the deco6tion and infufion of 
the red as in thofe of the pale bark) 
with this difference^ that both thofe of 
the former were much older before they 
ftruck a green colour with the chaly-« 
beate* The decoction did not produce 
a green colour till it was fourteen days 
oid; the infuiion^ not till it was about 
three weeks old- 

t From 
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From thefe experiments I infer, that 
the preparations of red are not tmly 
much ftronger than thofe of the pale 
bark, but are alfo much lefs perifhable. 
I think, we may ^Ifq fee the fallacy of 
eftimating the flrength of a vegeta|3le 
aftringent by the colour it ftrikes with 
chalybeates. The fudden appearance 
. of the colour is, I apprehend, to be con- 
lidered as a fign of the weaknefs of fuch 
preparations. Hence I imagine that Dr 
Percival might have confidered the cold 
infufion as the ftrongeft, becaufe it 
ftruck the colour more flowly, but was 
darker than the decod:ion, after it had 
flood for fome time. It may however 
be faid, that this efFed: may take place 
from the evolved ftate of the fixed air 
in the decodion, when the principle of 
aftringency may remain tlie fame as In 
the inflifion. It is however obfervable, 
that die ftrqngth of thefe preparations 
iuffers by, and keeps regular pace with, 
the feparation and efcape of th^ir fixed 

air* 
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girt I am hence led to thinks that fixed 
air conftitute$ an eflential part of this 
principle of ailringeney. Allow me the 
boldnef^ to conjecStuTe, that a combina^ 
tion of fixed air, as an acid, with the ef- 
fential oil, may by fome particular mo- 
dification conflitute the refin itfel£ It 
is here proper to obferve, that a weak 
infufion of the bark, though freih, flrikes 
no green colour with chalybeates. I 
therefore conclude, that the more fud- 
den produdion of colour in the decoct 
tion was owing * to a more evolved flate 
qf this gas than in the infufion; and 
that the green colour not only proceed- 
ed from a flill more evolved ftate of 
I 2 this 

^ Since this paper Mras given in to the Harvcian Socle- 
tf, I have rather altered my opinion on this fubjeA. I 
think we have no evidence from thefe experiments, nor 
indeed from any analogy of the effects of fixed air on iron 
or other bodies, to make us ftppofe the various dates of 
this gas as the caufe of thefe different circumflances in the 
production of ink. I will therefore, for the prefent, only 
confider thefe different appearances in the colour (Iruck by 
chalybeates, as criteria or figns only of the different condi- 
tions of infufions and deco^ions. 
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this gas, but alfo from there being 4 
lefler quantity in the preparation. 

On thefe principles, I would alledge, 
that any procefs tending to difengage 
the fixed air of the bark muft be hurt^. 
ful in preparing it. 

I fliall difinifs this part of my liibjedl, 
by making fome application of the above 
experiments, as tefts of the ftate of dif- 
ferent preparations of the bark. - 

The more fuddenly any preparation 
of the bark ftrikes a colour with chaly-^ 
beates, we may be the more afllired that 
the preparation is in a fermenting ftate, 
If the colour is purple, the fermenta- 
tion has^ not yet far advanced ; if it is 
of a dark green, the fermentation has 
advanced a little fajrther j if, again, the 
green is of a lighter hue, it is ftill far-f 
ther advanced > but if no cplpur is pro- 
duced, which, by the by, I never knew 
to take place, I fhould then conclude, 
that a total avolation of this^as has hap-? 
pen^ed^ 

Ifavip^ 
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Having thus found that chalybeates 
were fuch a fallacious teft of the original 
ftrength of different preparations of the 
bark, I was led to pay more particular 
attention to the age and flate of thefc 
preparations, before I formed any deci- 
ded opinion. I indeed fiippofe, that every 
perfon making fuch experiments will 
find, that the fenfation on the tongue is 
the mofl unexceptionable criterion of 
the aftringency of any vegetable what- 
ever. I however imagine, that, with 
the above precautions, chalybeates are 
not only ufefiil tefls of their age and 
ftate, but are confequently excellent 
criteria gf their prefent frefhnefs and 
ftrength. 

As Dr Percival has made many expe- 
riments, than which none can be more 
decifive and well diredted, I thought I 
could not fatisfy my felf better on this 
fubjedl than by following the fame 
Aeps. 
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Experiment XXIXl 

I therefore tried J)x Percirars f^c6i;Mj 
experiment of boiling the refidt^a-oi th« 
decoction and infuiiou, I concluded 
from ray trials alio, that the deco<3ion§ 
were of equal ftrength* I nauft hpwr 
ever flifped:, that this by np means 
proves that the original decodion was 
equally ftrong as the infufion^ From 
other experiments I would infer^ that 
in both refidua as much refin remained 
as boiling water is able to fufpend. To 
illuftrate this, in 

Ex P E R I M E N T XXX. , 

I tried and found, that an infufion. 
of the refiduum of the deco(3:ion was 
ftronger than a decodion of the fame 
refiduum in the fame proportions of refi^ 
duum and water. 

EXPB- 
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Experiment XXXI. 

- 1 aHb found, that an infufioii of the 
refixiunm of thefirft infiiiioli was ftronger 
than a decotftion of the fame refiduum 
ih ttie fame proportiotis of refidmrin and 
water. 

i could not account for the relult of 
rfris laft experiment at the time I made 
k. 1 however think, that I afterwards 
dilcoyered, that hoiling is ahle to de- 
ftroy the aftringency of the bade en*- 
tirely, and always impairs it lefs or 
more*^ I am fbrry I did not carry thefe 
experiments farther ; but I t!id not then 
fo fully fee their importance. I would 
now conclude, that the cold infufion of 
the bark is in^nany refpetSts preferable 
to the xlecoCtion. 

Dr Lewis has told us, that the relin 
of the bark is in no degree foluble in 
water. Others have compared infufions 
and dccoftions to an emulfion. That 
the gum alSfts inthe'firipenlion of the 

refin, 
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tefin, I will not deny ; but that the f e> 
finou5 pan is infohible in water, is, I 
think, evidently a miftake^ I apprehend 
that few experiments might have been 
neceflary to iatisfy us of this ; I believe 
it is an eftablifhed principle in phyfi<^o-f 
gy, that we feel not the tafte of bodies, 
but in a ftate of folution. Now, we 
certainly do feel an aftringent tafte in 
the refin of the bark j which, I imagine,-^ 
would never happen, imlefs that refin 
was fbluble in the faliva. 

Before I go farther, it is here prdpei" 
%o obferve, that, in mentioning the pre- 
parations with which i condudled thefe 
experiments, when I (peak of a decoc-^^ 
tion being of equal ftrength as an infu- 
fion, I mean the proportion of an equal 
quantity of bark boiled in a double 
quantity of water, till one half of the 
liquor (or the quantity of the infufion) 
is evaporated. In like manner, when I 
fpeak of decodlions or infufions of led^ 
and pale bark being of equal ftrength, I 

meati 
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m»W^ relatively to the proportion of an 
equal quantity of bark and water. 



Experiment XXXII. 

I ieparated the refinous depofits of 
the deeodipns of the refidua of the ori- 
ginal infuiion and decoi^ion; and found, 
that, as near as. I could ^uefs^ an equal 
quantity was depoiited from both. This 
refult direifted mc much to the infe- 
rence I have drawn in explaining the 
nature of Experiment XXIX. 

From all tbefe experiments, (which, 
it is proper to obferye, were made on 
the pale bark), I think we may infer, 
that the praAiee of throwing away the 
refidua of infufions and decodions of 
bark is really a piece of profufion. They 
may be applied to very ufeful purpofes, 
more elpecially, as we fhall fliow, in the 
making of tindures- I would even 
(uipedt, that the refiduum of an infufion 
K ^of 
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of red bark would be little lefs ftrong 
than genuine powder of pale bark. It 
however never occurred to me to make 
this experiment: , 

I think it tmneceflary to relate the 
particular experiments on the triturated 
infufion. ' I would, however, obferve^ 
that fuch fufpenfions are by no means 
complete. I always found that thofe 
infufions let fall a quantity of fediment, 
which was no more than fine alcohol of 
bark 5 but, even after this depofition, I 
ftill thought the infufion ftronger thaii 
thofe made without trituration. When 
I Ipeak of ftrength, I mean of the bitter 
and aftringent parts; for Pam pretty 
certain that the aromatic fuflfer by this 
procefs, ^s, during the trituration, a 
ftrong fmell of bark is diflufed and diffi* 
pated in the circumambient air. It did 
not appear to me that a decod^on of the 
refiduum of the, triturated infufion was 
fi^nfibly weaker than a decodtion of the 

refiduum 
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refiduum of the plain infufioix But Dr 
Percival thinks it was. 



EXPEHIMBNT XXXIII. 

. I boiled equal quantities of the fimple 
a!nd triturated infufions. The triturated 
infufion became confiderably nciore tur- 
bid thto the other; apd, on cooling, let 
fall a greater quantity of fediment. I 
again boiled both, and firained them 
through a double cloth ; but foimd that 
a fediment ftill fubfided from the tritu- 
rated infufion. I again fubjedled them 
both to the boiling heat, and ftrained 
them> whilft boiling, through a very 
thick layer of lint. The clear decoc- 
tions, on cooling, precipitated, fo far as 
I could judge, an equal quantity of re- 
finous depofit* 

From this experiment I am led to 

think, that trituration aiHils the fuipen- 

K 2 fion 
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fion df the bark ia vrdt^t mttdh Ifi tfed 
form of emullions. The method, there- 
fore, propofed by Dr Fothergill, may, 
under certain circumftances, be ufefal. 
I prefume, hot^rever, that it eaft only be 
applied for the fufpenfion or diflufion of 
fee powder of entire bark; as> if we 
were to add thefe matters in makittg an 
infiifion, we ihould certainly fo burdeti 
the fblvent powers of the water, that left 
of the foluble matter of the bark wot(il4 
be taken up. I think this experiment 
not only proves that tfefin is^iflblv^ 
in an infufion of the bark, b\ft a^ that 
the fame refin is made incapable of fiir* 
thcr folution by means of boiling* The 
gummy part alfb is now depofited m 
confiderstble quantity. 



Experiment XXXI V^ 

I infufed an ounce of bark in twelve' 
ounces of foft" water, and let them Aand • 

three 
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tlttte days. The clear liquor WM then * 
deCMited off) and the £uiic quantity of ^ 
£t^ Water ^klded to the refiduum. For 
reafoos I fiiall afterwards nieiitkmi I dill 
tomiiiued the term of three days in^ 
fitfbn^ atid ouly allowed twelve hours 
for each. This pMoefs was repeated 
twenty-two tidies. Hie water then 
came oS clear aAd itifipid* The refi- 
duum was of confiderably lels bulk than 
the original powckr, and exhibited a 
gritty a»l fon^what filamentous look 
and feel. I infu&d two drachms of this 
refidutmi in an oimce of retftified ipirit. 
After fbinding forty^ght hours, the m^ 
fufion acquired a pale colour* Its t^^ 
was confiderably bitter, but I could 
perceiye no ienfible allringency. 



EiPBRIMSKT XXXV. 

I boiled the remainder of tixt refi<^ 
. duum in twelve ouxx:es of water. A 

yery 
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very flight yellowifli colour was percei- 
ved. I inftantly ftrained it through 
lint; but before I could venture to tafte 
the decod:ion, it let fall a finall quanti- 
ty pf a blackilh powder, after which 
the liquor was clear and taftelefs. This 
black powder had much of the appear-^ 
ance of refin, but did not impart any 
fenlible roughnefs to die tbngue- 

Thefe experiments were made with 
the pale bark, being that whrch I had 
in greateft plenty at the time. 

It may appear extraordinary, that, in 
Experiment XXXIV. twenty-two affu* 
fions of water fhould have! exhaufted 
the ftrength of my bark, when it requi* 
red thirty fuch, and thefe continued 
three days eachj, to exhauft that of Dr 
Percival. Frdm comparing many of my 
experiments with Dr Percival^s, I am 
led to think, that his bark muft have 
been much ftronger than my pale bark. 
I think I can alfo perceive a reafon why 

Dr 
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Dr PercivaPs bark required a greater 
number of affulions than mine, and for 
which I left: off allowing the infiifions 
to Hand fo long as his did. When my 
infufion remained much longer than 
twelve hours, I obferved a pretty thick 
layer interpofed betwixt the powder 
and the body of the liquor. I imagi- 
ned, on firft obferving it, that it might 
be owing to a fblution of part of the 
gummy matter, not yet difiiifed through 
the infufion : but, on fhaking the glafi 
brilkly, the fame appearance very foon 
returned; which convinced me, that 
cold water, after having diflblved a gi- 
ven quantity of bark, is at a fland, and 
precipitates that which at firft it diflbl- 
ved in an imperfeA ftate* However 
that be, it very certainly becomes weak- 
er by ftanding after fuch an appearance 
takes place. Hence the impropriety of 
allowing bark to ftand too long in infu- 
fion. On thefe principles I would part- 
ly account for the difference betwixt Dr 

Percival** 
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Percival*ji expenmcnte and my own* I 
would €y«i fa^pe^y that eajeh new affii* 
fion vroukl gain nearly as much from 
this gummy layer as from the rcfidaum 
itfeif. Tbk oxperiment alfo renders it 
probfthle, that die rcfin is {bhible in wai- 
ter without the intervention of gum* 
W^ know that gums hare almoft no li« 
mitatioa in their folubility in w^:ery 
ftnd acquire a thicknefs equal to baU 
(2im$^ hut we here fee evident limits to 
the fduhility of the matter of dae bark. 
Is not this probably owing to the water 
being already fettiratod with the refin, 
which ^ms to be as little liable to 
ipontane^as reparation as the gum it. 
felf? 

From Experiment XXXV. I imagine^ 
that boiling water does not fufpend rcn 
fin as a folvent, but cffecfts what may be 
called a temporary fufion. i think it 
will appear reafonable to fuppofe the 
tlackiih powder of a refinous nature, as 
it had all the external appearance of 

that 
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that matter. Its want of tafte might be 
owing partly to the boiling, but princi- 
pally to its infolubility in the faliva. I 
think the experiment of the (pirituous 
infufion proves, that all the ufeful parts 
of bark are not to be extracSled by wa- 
ter alone : It is probable the fpirit might 
have extraded more, had the infufion 
been allowed to ftand longer. 



ExPEnftnENT XXXVI. 

I next proceeded to try the efFed: of 
repeated coAions. I followed Dr Per- 
civaPs general plan, but did not inclofe 
the pow4er^ in a bag. I ftrained the 
boiling decod:ion each time through a 
finall double cloth. The refiduum now 
remaining in the cloth, I boiled both 
together in the frefh parcels of water. 
It is proper to acknowledge, that I em- 
ployed the refiduum of a former decoc- 
tion in this experiment. After thirteen , 
L codions, 
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coftions, the liquor came ofF clear and 
taftelefs. I imagine it might have taken 
about fifteen coitions, if frelh bark had 
been ufed. 



Experiment XXXVII. 

To two drachms of the refiduum I 
added one ounce of rectified fjpirit j but, 
to my no fmall furprife, the tindlure was 
more infipid than the tindlure of the re- 
fiduum of the infufion** It was indeed 
confiderably weaker. 

I think I can perceive how Dr Perci-^ 
val has been mifled in this experiment. 
He does not relate the particulars of his 
procefs 5 but, if he conduced the coc- 
tions as he did the infufions, to wit, by 
allowing them to ftand for fome time, 
and then decanting off the clear liquor, 
it is obvious, that along with his refi- 
duum he would have the refinous depo^ 
fit of each decodlion. In my trials, I 

obferved 
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obferved a refinous matter depolited 
from the firft even to the ninth decoc- 
tion, and there was nearly as much in 
the fourth as in the firft codtion. After 
the fourth, however, it became gradually 
lefs, and aflumed a bllickifh colour. I 
mull therefore fiifped:, that Dr Percival's 
tindture was naade up of a quantity of 
this refinous depofit. From the firft 
eight codtions I had collefted a confi- 
derable quantity of this matter. It is 
indeed probable, that a great part of 
this depofit would be diflipated, or (if I 
may be allowed the expreflion) decom- 
pofed by the boiling employed by Dr 
Percival. It is however probable, that 
a very minute quantity remaining would 
be fufficient to impregnate fiich a finall 
quantity of rectified fpirit. 

From this experiment I would infer, 
that repeated coitions are capable of 
melting out moft part or perhaps all of 
the refin of the bark. One would fiip- 
pofe, that if the heat was the fole agent 
L 2 in, 
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in this procefs, the refin would all melt 
out in the firft boiling; but this is 
evidently not the cafe, though Dr Lewis 
has aflerted the contrary. From this 
experiment I was led to fufpedt, that 
very long boilingjmight entirely decom^ 
pofe die principles, and more elpecially 
the refin of the bark. I therefore made 
the following trial. 



Experiment XXXVIII. 

/I had by me a confiderable quantity 
of the refidua of infufions and decoc- 
tions of red and pale bark, which, when 
mixed and dried a little, were tolerably 
flrong, I boiled three dunces of thefe 
refidua in a gallon of water. When the 
liquor was evaporated to about three 
Englifh pints, I added another gallon. I 
continued boiling and adding frefli par- 
cels of water for four days, including 
much of the night alfo. When I took 

out 
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out fome of the decodlion from the be- 
ginning of the l)oiling, and ftrained it 
through lint, it depofited, when cool, 
a very confiderable quantity of refinous 
matter J but after this long continued 
boiling, when I ftrained the whole boil- 
ing decodtion through lint, it depofited, 
when cool, about the fame quantity of 
refinous matter that a quart of the de- 
coAidn at firft did. This depofit was 
quite blkck, and had no tafte that I could 
difcem. Tl^p decodtion'was of a pale 
colour, and had a faintly bitter tafte, ac- 
companied with a kind of difagreeable 
harfhnefs* 

Experiment XXXIX. 

To four ounces of this decodion I 
added two ounces of lime-water. A 
Jli^t turbefcence took place, with fome 
little precipitation. I kept the mixture 
about ten days ; biit it ftill retained its 
tafte of lime-water. 

EXPE- 
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Experiment XL. 

To two drachms of the refiduum of 
this decoAion I added one ounce of rec- 
tified fpirit of wine. The infufion gain- 
ed fome little colour j but I could not 
perceive in it znj fenfible tafte. 

From thefe experiments, I think, we 
may infer, that the watery extract of 
the bark does not contain thofe prin- 
ciples that are foluble in ^ater, I mean 
in their natural ftate and integrity. A 
great part of the aftringency muft be 
diflipated or decompofed by the boiling. 
On the other hand, I conjedlure, that, 
after a thoufand affufions of cold water, 
we fhould ftill be al;)le to obtain a confi- 
derably ftrong tindlure from the refi- 
duum, as the bark does not appear to 
fufFer any change of its principles from 
the action of cold water. 

It is here proper to obferve, that, 
though the refinous depofit aflumed a 

black 
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black colour, it by no means tefembled 
the nature of coal, as it retained its 
ufual feel and fome degree of tenacity, 
which laft all thefe depofits poflefs £rom 
the admixture of a gummy matter. 

I niext tried Dr PercivaPs eighteenth 
experiment, and was not a little furpri- 
fed at the refult. The affiilion of the 
rectified fpirit on the bark was repeated 
fix times, at forty-eight hours diftance. 
Though the refiduum was altogether in- 
fipid on the tongue, it yet communica- 
ted a confiderable aftringency to cold 
water. I was at firft at fome lofs how 
to reconcile this fadt with my former 
idea, that a folution of bodies was necet 
fary to tafte. It is, however, probable, 
that what is foluble in water is alfo fo- 
luble in faliva, if this laft were long 
enough applied to the folvend. I think 
it may alfo prove, that thofe bodies not 
readily foluble in the faliva muft remain 
infipid till we make an infufion in the 

mouth. 
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mouthy whkh would be very inconvd* 
nient, or perhaps impoflible* 

What was moft furprlfing, however, 
in this experiment, was, that, according 
to Dr PercivaJ's experiments and my 
own, the watery infufion was not in the 
leaft degree bitter. It therefore ap* 
pears, that the rectified ipirit is capable 
of extracting all the bittemefs of the 
bark, but not all its aftringency. 

From thefe united experiments we 
fee> that the properties of the bark are 
neither to be extracted by water^ nor 
rectified ^irit, feparately employed. A 
combination therefore of the two is un- 
doubtedly the moft complete menftruum 
of the bark. To determine this, I made 
the following experiments. 

As I imagined that Dr Percival's me- 
thod of weighing the relidua would be 
a very troubiefome and ambiguous pro- 
cefs, I reverfed his method, and weigh- 
ed the liquors themfelves. As I had 
^ found 
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found by a previous experiment, that 
the proportion of a drachm and a half, 
both of the pale and red bark, to three 
ounces of watef, made, as nearly as I 
could judge, the infufions as ftrong as 
they could be, I therefore made ufe of 
that quatntity and proportions. Bt^t as 
I had made no fuch trials with^ the 
other liquors, I was obliged to prepare 
thein at random, in the fame propor- 
tions as the watery infufions. 

The weight fet down in the following 
column is that by which the different 
infufions exceeded the liquors in which 
they were infuied. The quantity weigh- 
ed was two ounces of each. I have 
alfo fet down the term of infufion. 

Powder of Pale Bark, 3ifs in Jiij. 

Soft water, — - 12 hours, "— Jf grains* 

Rectified fpirit, 7 days^ — — 3 

French brandy, 7 days, — — 4f 

Kheniih Wine^ — 7 days, — 4 and odds. 

Sp. nitr. duJc. — 7 days, -^— Jf and odds. 
Vinegar and water^ "l 

by Dr PercivaPs> 12 hours, — 4 

proportion, J 

^ Lixiviunv 



' Digitized by 



Google 



m 



.90 Experimettts ott tbt 

L,ixidom ^yiftknm, 3 dajra, , •i— » 5 i 

OL tartar pr. deliq. 3 day^ — ^ 2 and odds. 

Mild volatile alkali, 3 days, — 3^ 

MB>e-<water, — 6 boors, '9 an^ qdijs. ' 

Sp. vitriol, dulc. 7 days, — ~ -j&z. 

-I, cannot account for the di^rences 
4n the refuk o£ thefe experiments from 
<tiiGfe of Dr Fercival, excdpt, as I have 
all along fufpededy that his bark has 
been of exceeding good qoafity, far In- 
deed furpafling mine. Every one alfo 
muft be feH,fibie, ^:bat, iii weighing fuch 
finall quantities, there is very much 
room for Hdftake. I nrnft likewife fu- 
^tpe<a, that the method followed by Dr 
Percival, of eftimattng the weight by the 
iofs of the refiduum, is ftili,more falla-' 
cious than weighing the Iiquors''them- 
felves. Neither do I thinlsf at ^ir, that 
they ihould all renaaiji in infufiod for 
the /ame length of time. This did not 
efcape the acjcursicy andobjferyation of 
Dr Percival hittifetf, who lias prefcribed' 
the term of feven or weight hovrs. a* the 
fieplas ultra of the infufions in cold wa- 
ter. 
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tE*p. I caniijot be certain whether I let 
tJa^ refl fland the proper time or not. I 
was* i'ttr this principally cKrc^fted by exa- 
mminf from tiitoe to time for amy ap- 
pearance b£ dep©fited matter betwixt 
the bark and the body of the liquor. 
But though this applies very well in 
jndj^Big of 2tn infufion in cold water, it 
fe wanting in many other mfufions; and 
ill thofe where it did appear to take 
^laee, I could not always be certain of 
its nature. 

My Rhenifh wine appeared to dillblve 
lefs than proof fpirit ; but thefe ex- 
periments- will^ na doubt, v^y from the 
diUfferent qualities of the liquors em- 
ployed. This laft objedion cannot be 
urged agailift the follt)wing experiments, 
made witk a view of comparing the re- . 
lativc ftrength, or rather folubility, of 

. the red and pale barks : I fay, rather 
&lufoilit>^ for I have lately found, that 

' the proportion of a drachm of red bark 

to three ounces of water is nearly as 

M 2 ftrong 
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ftrong as that of a drachm and a half 
with the fame quantity of water; which, 
I think, proves that the parts of this 
bark are not only more foluble in water, 
but are perhaps alfo of a more active 
nature. 

The following experiments tend chief- 
ly to afcertain the relative folubility of 
the Wo barks^ They were made exact- 
ly in the manner of the preceding, and 
are to be underftood in the fame way* 

. Powdered Red Bark, jifs in ^uy 

Cold water, -^ — |2 bours, — » 4f and oddf. 

Redlificd fj^rit, J days, •*— . ji and odds. 

French brandy, — 7 days, — 6 aq^ odds. 

Rbeniih wine, — 7 day|, — ^-— $1. 

I tried no other menftrua, being per^r 
fuaded that red bark is more foluble 
than the pale in any menftruum what- . 
ever. I was now furprifed to fincj that the 
Rhenifh wine dillblved an equal, or per- 
haps a greater quantity than the French 
brandy, I could not perceive that any 

jRiiftake 
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miftake had happened either in thefe or 
the preceding experiments. The Rhe- 
nifti wine was taken out of the fame 
bottle for each, and both were infufed 
and weighed on the fame days. 

I think thefe experiments clearly 
prove the fuperiority of the red to the 
pale bark. 

If from the above experiments we cal- 
culate the quantity of matter fufpended 
in two pounds (/• e. an Englifh quart) of 
the cold infufion, where the fame pro- 
portions are ufed as in the above trials, 
we Ihall find, that, in a quart of the in- 
fufion of pale bark, there is fiifpended 
bet>*^ixt fifty and fixty grains. 

If, in the fame way, we calculate the 
quantity fufpended in an infufion of the 
red bark, we ftiall find it to be about a 
hundred grains. It is obvious, that the 
infulions in French brandy and Rhenifh 
wine muft contain a good deal more. 

From thefe experiments it appears, 
that infufions and decodtions of the 

bark 
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bark coniai^a. bat a very rtimU proporr--^ 
tkm' of its parts* Tha^ the: ikipended* 
XQatter ma; be more ad:iye thaiv entker 
bark^ I will not: deny y I aHb thiak^that; 
the red bark is ftrouger thaa the pale^ 
qMiaiuity fior quantity ;, hxa. to? truft xjn^ 
cure of intermitteuts ta fuxrh prepara- 
tions, would, I prefume, be a fource o;f 
miferable difappointmentsu : la cafes, 
however, of great debility, their eflfedls^ 
as relative to th^ ftate of the^ftomach ac 
the time, may be more po^werfixl than? 
baxk in futflance. But in dileafes- of 
any violence,, and where entire 'bark; caiir 
with pTOpriety be emplbyedr, I appre-^ 
hend that its decod:ioiis^ and" infiifionsi 
dould be ufed more in the foitai of 
fmalibeer and;gfniel, than as med&cines) 
we can in any i]pLeafure depend on* 

Many practitioners order the tind:ure 
of bark to be added, to thefe prepara- 
tions in- tiie proportion of, a twentieth- 
part. I muft fufpedt that this is a piece 
of bad pharmacy. As the ardent Ipirit 

is 
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is ao longer abk to keep j&ipended die 
matter jof the bark when it is reduced 
!9\rkh irater, it is.oertaiaiy more pmdent 
to inix jthc fparit ^ith the water at ribe 
iciraMiienQement of theiofufion; 

As Q3cange-f«d, aad fuch like ingre- 
dients^ tSMi^ burden the fbdvent p6«rier< 
fd the meHftibruum, i woiiJd pnopofe, that, 
whoi we ^(h to make the addition of 
an airomatic, it ^oaild he in the form of 
£&ai£i a^it&am waiter, as follows : 

?, Pulv. Cort. Pcrnv. Jfi* iiifunde ,in 
^Aq. Citinanion. l^iuioT. ^rHj. 

Where fpirits are Improper, or dif- 
agiteable, tire ^bark inight be infufed in 
the fimple waters, as tho^ of cinnamon 
and peppermint. 

As, from preceding experiments, I 
was pretty certain, that I could procure 
the refin, as extraded by redified fpirit 
of wine, at a very inconfiderable ex- 
pence, I infttfed half a pound of pow- 
dered red bark in two quarts of a whifky 

which 
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which was ftronger than any redlified 
ipirit of wine that I could procure. I 
allowed the inflifion to ftand ten days ; 
after which it had acquired a very deep 
crimfon colour, but could not be filtered 
through paper on account of its thick- 
nefs. After, thereforp, decanting it care<^ 
fully off, I put it into a finall alembic, 
and drew oiF, by means of a very gentle 
l^eat, near a quart of highly reAified fpi- 
rit, having a fin^ell fomewhat like anife- 
feeds. The caput mortuum was very 
thick and heterogeneous. Haying put 
it into a very large glafs cylinder, I 
added to it plain water till the veflel was 
full. A very copious precipitation took 
place in the liquor, but did not fink free- 
ly to the bottom of the vef][el. I there- 
fore filtered the whole through paper 5 
which done, I coUetSted from the papers 
about an ounce and a half of refinous 
matter, of a confiftence fomewhat pafty. 
I divided it into two equal halves, and 
committed one half to the care of a 

baker. 



Digitized by 



Google 



%/// and Red Bafks. $7 

baker, who I defired might not put it 
into his oVen till the thermometer fell 
to 2 1 a. I fiifped it was put in when the 
oven was confiderably warmer* How- 
ever that be, the tafte of the refin, which 
before was prodigioufly aftringent, was 
now almofi deftroyed* Its colour, which 
before exactly refembled that of its 
bark, was now changed to a blackifh 
hue, refembling that which I had before 
ieen in the depofits of repeated codlions. 
It was not however a coal, as it ftill re- 
tained fome moifture and tenacity; it 
was much diminiihed in bulk, and ftuck 
pretty firmly to the plate on which it 
was fpread. * 

I put the refin into the oven, with an 
intention of drying it, fb as to render 
it more manageable for future experi- 
ments. The above accident, however, 
taught me, that the aftringency of the 
bark is by no means fuch a fixed prin- 
ciple as I had fuppofed. 

I tried to free the other half of its 
I N adhering 
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adhering gum $ but I fbon found, ^at 
its bulk was perceptibly diminiihed on 
each afRifion of the water, and th^ clear 
liquor had a manifeft aftringency. 

By the time tWefe proceflfes were fi- 
ni(hed, the filtered liquor had depofited 
a confiderablc quantity of th* fiune co- 
lour, and, as I judged, of the fame qua- 
lity as the firft. I therefore drew off 
by diftillation all the ipirit that remain- 
ed J at leaft, till that which came from 
the worm was equal in weight to diftil- 
led water* 

On examining the caput mortuum, it 
was found to have acquired a daricer 
colour J which however, it loft on the 
depofition of a refinous matter, the co- 
lour of which refembled that of opium. 
Its confidence lAras fomewhat more glu- 
tinous than the firft refin. I obtained 
this, as the former, by filtering the li- 
quor, and coUedting it off the papers. 
The quantity was about half that of the 
former, or fcaix^e fo much. It had an 

aftringent 
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aftringei^ tafte, but aot nearly fo confi* 
derable as the fifft refinj it hacj alfo a 
harflidf and more difagrteable taft^. 

• I next proceeded ta try the (blubility 
of the refin ia difTereat menftrua. I bad 
ndw ttdy s^bout three drachmst of the 
fifft te&ti ranaimng, ^ffid I could not 
vreigh k without tmch lots. I there*t 
fot^ pitf ec^ual quantities of it^ as near^ 
\y as 1 could guefs, into the foUowing 
liquors^ whofe folrcnt powers Teemed to 
faae to ftand in the following orden 

Dalcifi^ ^HTit of fkl ammoniac. 
Cauftic volatile alkali. 
C^tsftic fixed dtkali* 
Dulcified fpirit of vitrioL 
Dukified Ipirit of nitre. 
Rectified fpirit of wine. 
Proof fpirit. 
Water, 
litoe^waten 

I added of each of thefe liquors three 
N 2 drachms 
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■ drachtns by meafure tb, I fuppofe, up- 
wards of ten grains of the refin. I re- 
member that I was very attentive to 
thefe experiments, but did not weigh 
the liquors. I do not however con- 
clude, that thofe ftanciing higheft in the 
lift are the beftmenftrua for entire bark. 
Some of them are inimical to the fufpen- 
fion of the other principles of the bark ; 
others are by much too acrid for the 
ftomach ; and fome are contraindicated 
in many difeafes, for which we employ 
the bark in other menftrua, or in fub- 
ftance. The nitrous acid is a very com-^ 
plete folvent of the refin j but both it 
and the muriatic precipitate a gummy 
matter in the infufioiis. The vitriolic 
acid is free from this objedlion; and 
the dulcified fpirit of vitriol is an excel- 
lent affiftant in preparing the cold infu- 
fion. When the dulcified fpirit of vitriol 
is properly prepared, it is lefs fit for this 
purpofe than the liquor fold by the 
druggifts under, that name 3 in which 

laft 
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laft the acid for the mpft part prevails. 
The following formula afibrds a very 
ftrong infiifion of bark. 

S> Pulv. Cort. Peruv. Jfi. infunde in 
Aq. moll. 5vi. 
6p. Vitridl. dale. 31. To (hmd twelve hgors. 

This infufioii has a very bitter and 
aftringent tafte, accompanied with an 
agreeable acidity. If a piece of iron is 
put into it, the liquor foon acquires a 
black colour. It is certainly better to 
add vitriolic acid in this form, than to 
decodtions and infufions already pre- 
pared. 

From thefe experiments, I think, it 
will appear, that redtified fpirit not only 
extrads the relin of the bark, but alfb 
along with it a confiderable part of its 
gum. This may probably take place 
from the mediation of the relin, on the 
fame principles as in watery menftrug, 
the refin is fufpended chiefly by the af- 
fiftance of the gum. The fmell and 
tafte of the fpirits drawn off, prove the 

exiftence 
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exiilence of an aroma in thebark^ iS^my 
fiach proof i$ necelia(y« The black ca^ 
lour of the refiiir ieems always to take 
place from the application of heat, ei- 
ther in a great degree,' or long conti- 
nued* It &€fHi8 to carry along t^ith it 
an exac5l: criterion of the ftrength of fuch 
depofits : For infiance, the refin, as de- 
pofi ted from rediified :^irit by afltli- 
fions of water, is of the exadt colour of 
the bark, ^id is by far the ftrongeft j 
that depofited from a firft codtion is 
next to the above in Ughtnefs of colour, 
and in ftrength; that from repeated 
codtions, or long continued boiling, is 
darker than the preceding, and is much 
weaker; and,,laftly, that to which heat 
was applied in a dry form^ wa6 darkeft 
coloured^ and poflefled no aftringency 
at all. 

I need not fpeak particularly on my 
experiments with the refinous depofits 
of firft decodllions. Refpeditii^ their fi>- 
lubility in rediified Ipirk and in water, 

they 
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they Appeared to me not materially dif* 
ferent from the refin precipitated from 
reftified fyirk. 

The blackifh coloured depofits from' 
repeated cot3;lons were more Iblubie ia 
water than the preceding, which rather 
furprifed me 5 but thefe folutions were 
aot fo aftringent, and, I think, contain^ 
cd more ^mmy matter than the proper 
f efin. 1 am hence led to fufpeft, that 
the refin is more Tolatile than the fum 
itfelf. 

After thefe experiments were finijih- 
ed, I began to examine the clear liquor 
from which all th^ iprecipitates had been 
taken. It had a bitter ttffte, with a <5on-> 
fideiiable degree of roughnefe. To two 
ounces of this liquor I added an equal 
quantity of l!me-watcn A pretty co- 
pious precipitation took placej biit the 
mixture taAed confiderably of lime- 
water ; and^ on breathing into the clear 
liquor, it let fall calcareous earth. This 
liquor produced rfie moft beautiful greett 

with 
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with a chalybeate of atiy preparation I 
have yet feen. 

Having thus finifhed thefe experi- 
ments, I next added the fpirit I had 
drawn ofF, with as much water as redu* 
ced it to proof, to the refiduum of the 
firft tincture. This infulion, after ftand-* 
ing feveri days, became a very ftrong 
good tindlure, and was ufed as fuch in 
fiiccefsful pradlice. This laft circum- 
fiance illuftrates what was fhown be- 
fore, vi%. that water can extract the 
virtues of the bark from the refiduum 
of a tind^ure in redlified fpirit. 
. As I had ftill by me a confiderable 
quantity of re^nous deppfits; and fome 
of them pretty ftrpng, I was willing to 
try their efFed:s on the ilomach of living 
men. I therefore gave to- a patient, 
who had been taking, bark three days 
before, ^ tea fpoonful of the refinous 
matter which I obtained from the. caput 
mortuiim of the fecond diftillation. The 
dofe was taken in a bolus with conferve 

of 
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of I'ed rbfei. It is proper to obferve, 
that the patient's belly was a little loofe 
before; but in about two hours aftei^ 
taking this bolus, hfc if^ras feized with 
fety feftte gripes, and had two or three 
loofe ftttols, and was likely going on to 
have more, had not the flux, for the fe-* 
curity of my patient, been flopped by 
an opiate* 

This trial was not, 1 own, altogethei* 
decifiVe; but I think it amounts to A 
high degree of probability, that the pur- 
gative qualities of the bark are feated 
in its refin, and in that more efpecially 
when in a naked ftate. I never again 
repeated this experiment. 

From feveral very ingenious experi-* 
meiits, Dr Percival is led to fiippofe, 
that there fubfifts a particular affinity 
between acids, aftringents, arid bitters 5 
and that they neutralize each other, 
forming what the chemifts haVe called 
a tertinm quid. In order to inveftigate 
this matter as fully as I could, I took 
' O the 
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the advantage of DrPercival's ufeful mr 
formation, and repeated many of the 
trials on which the Dodlor lays moft 
weight to fupport this opinion. 

Before I fet out with the follbv^ing 
experiments, I think proper to acknow- 
ledge, that I do it with all imaginable 
diffidence. 

As Dr Percival has ever been one of 
my favourite authors, from the begin- 
ning of my medical ftudies to the pre- 
fent time, it is not furprifing that I, en- 
tered on this inquiry with every prepof- 
feifion in favour of the Dodlor's opinion. 
I was even mortified when experiments 
obliged me to doubt the truth of an opi- 
nion for which I had often profefled 
myfelf an advocate in the company of 
my friends. I will however obferve, 
that thefe experiments are nice and pre- 
carious, and many of them by no means 
decifive. Whilft therefore I relate my 
experiments, and freely mention my ob- 
jedtions to this opinion, I muft at the 

fame 
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fame time declare, that I neither believe 
that Dr PercivaPs experiments prove 
fuch an miion of acids and bitters, nor 
that my experiments fully pfove the 
contrary. 

Experiment XLI. 

To two ounces of a ftrong and frefh 
infufion of red bark I added four drops 
of vitriolic acid. The tafte was at firft, 
as I thought, completely neutral ; but,' 
on remaining in the mouth for fome 
time, the bitter was evidently predomi- 
nant, and more lading. 



Experiment XLII. 

To two ounces of an infufion of red 
bark I added a tea (poonful of the cha- 
lybeate. A deep purple or black was 
foon produced, and a copious fediment 
fell to the bottom. On adding three 
O z dropa 
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drops of vitriolic, acid, the original cq« 
Jour of the ;nfuiipn was perfe<31y re-» 
ftoredt 



EZPERIMCMT XLIII, 

To this liquor I added pieces of clean 
iron wire. After ftamding for fom^ 
|imp, th^ liquQ? Ijccame as l»l^ek as be-? 
fere, 

|lXB^I|||f|CKT XLI V. 

To ihe f^Eie gu^atity of infi^fioa an4 
chalybeate, with three drops of vitj^iolic 
acidj^ I added a iinall piece of zinc. Af- 
ter {landing for Ibme time, the infufion 
became firft of a dark purple, and preci- 
pitated a black fediment* The clear 
liquor gradually became gr^n j the ie- 
4iment, however, remained black* It 
would appear from this laft experimental 
that zinc is capable of faturating thQ 
fuperabui^dant acid, and thus I'^geiierarr 

ting 
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ting the ink, but that the (uperiority of 
its attraction for the acid is not fuffi^ 
cient to difcharge the colour entirely* 
I rather iulpe<fl, that it feized very littl^ 
pf the acid of the martial vitriol^ as I 
^nk^ this green colour was partly to be 
afcribed to the age of the infufion. The 
green colour did indeed appear in three 
^ays, which was in a much (horter time 
^i^ I h^d obfenred that colour take 
pl^ce |n th^ iofuiioas of the red barkt 



DjfPlRIMENT XLV* 

To two ounces of infgiion of bark I 
added four drops of vitriolic acid. The 
taft?, tQ n^y feniation, i^as exa<^ly neu- 
tral, To this mixture I added fmall 
pieces of iron wire, which very foon 
cQUupupicated a purple colour. 



EXPB-^ 
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Experiment XLVI. 

To two ounces of infufion I added 
four drops of vitriolic acid. I alfb mix- 
ed the fame quantities and proportions 
of water and acid. To each I added 
a quantity of zinc more than they 
could diflblve. After ftanding forty- 
eight hours, the infufion and acid, with 
the zinc, weighed more than the feme 
quantity of infufion and acid alone, by 
two and a half grains. The water and 
acid, with zinc, weighed more than the 
fame quantity of water and acid alone, 
by two grains, and fome little over- 
weight, not amounting to a half grain., 
I am not able to deted: any miftake in 
thefe experiments ; and I imagine that 
the thicknefs of the infufion had' in 
Ibme meafure prevented the free acftion 
of the acid on the zinc. The difFerencc! 
however was very trifling. 

Thefe experiments render it probable, 
that the vitriolic acid is not fo much 

changed 
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changed from Its -union with bark, as to 
ieflen its adtion on ziac and iroja *. 

I tried the fame experiment (without 
hoyrever weighing the liquors) with the 
terra aluminis, whofe attradtion for the 
Titriolic acid is To weak, that Mr Pott 
found it liable to be precipitated by 
zinc. In this trial alfo I found that the 
infufion gained a manifeft aluminous 
tafte. 

I cannot help therefore entertaining 
much^ doubt concerning this opinion of 
Dr Percival's. 

I prefume that no proofs of a neutral 
union of bodies can be admitted, except 
thofe which clearly Ihow that fiich is 
the combination of the two, that ano- 
ther fobftance known to have an attrac- 
tion 

* The blacked ink that I remember of having feen^ wa» 
in the poileffion of Mr Maxwell of Broombokn. From the 
deepnefs of the coknir, it is probable^ that the martial vi- 
triol and galls were here in very proper proportions. It 
was however evident, tl^at, in this ink, the acid had by no 
means loll its power of acting on iron, as Mr Maxwell 
found, that, in mending pens wetted with it, he feldom 
failed to bkmt or deftroy the edge of his knife. 



Digitized by 



Google 



ttl Mxpersmints t>n the 

tion for either^ is not howevet capable 
of disjoining this union: But this, I 
think, is as yet by ao means proved. All 
the fubftances we have employed have 
been adted on by the acid) Which ought 
fiot to have happened^ had its diflblving 
power been leflened by its union with 
the bark, as forming a ileutf aL Belides, 
If the powers of each are iticlreafed by 
this union, and which Dr Percival ha« 
clearly fhown, how ihoiild we recoueile 
this to the general fa<fts in chemiftry,by 
which we know that a neutral ilnion 
of bodies feldom fails to diminifli the 
powers of each ingredient* As DrPerci* 
val (up^les that acids, when joined with 
bitters, lofe their property of changing 
the blue colours of vegetables into iai 
red: 

Er P « k I M fi N T XLVIL 

I mixed two ounces of infufion with 
four drops of vitriolic acid and fix 

drops 
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3 



drops of fyrup of vioIets% The colour 
Was fo indiftind:, that I could form no 
conclufion from this experiment. A 
gentkmtoy hovrever, who ftood by, and 
who did not know the 'intention of the 
escperimient, iaid^ on being aiked, that 
he thought it was of a redder colour 
than a flandard of the fame infufion 
with the fiime quantity of fyrup- 

In the cour£c of thefe experiments, I 
was filtering k fblution of zinc in vi- 
triolic acid; and, having no proper pa- 
per at handy I accidentally made ufe of 
fome common blue paper, which I found, 
on the firft touch of the folution, inftant^ 
ly acquired a reddifh colour. 

After this difcovery, I was willing to 
repeat the above experiment, and, as I 
expedled, in a much more decifive man- 
ner. 

P EXPE- 
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Experiment XLVIlt. 

To two ounces of infufion I added 
four drops of vitriolic acid. I alfo mix- 
ed the fame quantity and proportion of 
water and acid, and placed as a ftandarid 
the fame quantity of a plain infufion. 
In each of thefe liquors I inmierfed a 
piece of blue paper, and took out the 
pieces after about five minutes. The 
piece in the plain infufion was in no re- 
fpeft changed) that in the water and 
acid was llightly reddiih; but, to my 
great furprife, the paper in the infufion 
and acid was even redder than that in 
the water and acid. I imagined that 
I had made fome miftake, and therefore 
repeated the experiment immediately, 
but I ftill met with the fame refult. 

Why the piece of paper in the infu- 
fion .and acid was redder than that in 
the acid and watei^, when that in the 
plain infufion was not in the leaft chan- - 

ged, 
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ged, I am altogether unable to ex- 
plain. 

I cannot therefore agree with Dr Per- 
cival, that acids lofe their property of 
changing v€get?ible blues, by their union 
with bitters. 

I will here obferve a circumftance, as^ 
conneded with diis fubjedt, which, I 
prefiime, has nriiiled Geoffiroy. That 
ufeful chemift has aflerted, that an infu- 
lipn of bark changes the blue colour of 
vegetables to a red 5 a proof, he thinks, 
of the add he obtained from the bark 
by a chemical analyfis* 

I am fatisfied that Geofiroy had ac- 
tually feen this > but I am alfo perfua- 
ded, that he faw it in an old fermenting 
infufion or decodlion. I have frequent- 
ly imjnerfed piecea of blue paper in 
freih infufions, but could never obferve 
the finalleft change of colour. I have 
however found this change take place 
in an old infufion ; and I afcribe it eur 
lirely to the evolution of the fixed air* 
P 2 HencQ 
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Hence blue paper becomes a very eafy 
tell in judging of the age and ftate of 
xhefe preparations of the bark. 

As Dr Peri:ival has produced feveral 
very jngcaiious e:q)erinients to prove 
that acids and bitters, when combined, 
poflfels double the fwm of their antifep- 
tic powers when feparately employed, I 
was willing to make £bme experiments 
on this interefting iubjed;, I ufed the 
fame proportion of vinegar with Dr Per- 
cival ; but, by miftake, employed a de- 
t:o<^ioa of the red bark, which, no 
doubt, varied the proportions in the 
Arength of this mixture. 

Without therefore relating the parti- 
rulars of the experiments, I fhall only 
remark, that, in all the mixtiires where^ 
in bark made a part, they kept longer 
fweet than thofe of Dr PercivaPs. For 
example, his deco6tion and mutton was 
frothy in feven hours. My decoction 
and mutton was not frothy till about 
twelve hours. My mixture with th« 

decodlion 
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ileco<%ion and vin^ar was not putrid 
acfter twelve days. This laft, however, 
was allowed to (land, for the laft ten 
days, on Ae outiide of a window, in the 
month of Septiknber, and was broke by 
accident* 

Tbefe cxperim^its not only convin- 
xicd me of the juftnefs of Dr Percival's 
4^pinion, but alfo of the fuperior antifep- 
tic powers of the red bark. I did not 
therefore think it neoeflary to make any 
more tridls than the following. 



ExPEltlMENT XLIX. 

I divided two ounces of chopped mut- 
ton into equal halves, and put them into 
two' different phials. To one I added 
four ounces of an infufion of red bark. 
To the other I added four ounces of an 
infufion of pale bark. The ihfufions 
were of equal ftrength and age. I put 
the mixtures into a finall oven, whofe 

heat 
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Jieat was kept as invariably as poffible 
» to ninety degrees of Fahrenheit's ther- 
mometer. That with the pale infufion, 
pr No, I, emitted air bubbles in about 
pine hours time, and was a little frothy. 
That with the red infufion, or No-^ 2. 
had feme little inteftine motion, but 
was not frothy at fix of the clock next 
morning, though it had now flood about 
fourteen hpurs^ No. i. next morning 
was very frothy, but had no putrid 
fmell. Np. :?. was not frothy till ni^e 
of the clock. No. i. had then a kind 
of mufty acid fmell, like what we fi?el 
from an effervefcing mixture. No. 2. 
was fermenting rapidly at noon. No. i. 
was then evideixtly putrid, and ceafed 
to emit bubbles. No. 2. continued itx^ 
menting till fix of the clock in the eveur 
ing, when it now began to have the 
fijiell of No. I. at nine o'clock ift th.e 
pioming. No. i. was now very fetid, 
pnd I threw it out. No. 2. had not 
teamed fermenting at teii 'o'clock at 

night; 
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night : I did not however keep up the 
heat over night as before. It was gi- 
ven over fermenting next morning, but 
was not very putrid« 

From thefe experiments it is obvious^ 
that red bark preferves animal matters 
much longer than the pale. It alio ap^ 
pears, that, when the fermentation be- 
gins, it proceeds more rapidly, but is 
alfo longer continued with the red than 
with the pale bark : That the infufions 
refift fermentation longer than the de- 
coiStions of bark, though both refift it 
confiderably. 

Experiment L. 

Sir John Pringle tells us, that an in- 
fufion of bark retards the fermentation 
of mixtures of flelh and bread, but that 
an unftrained decodion confiderably ac- 
celerates that fermentation. But, from 
all my experiments, I was certain that 

both 
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both decodkion and iiafufion,i?rliiIft frelh, 
confiderably retarded fermentation, and* 
the infiifion more fo than the decoftion^ 
I was equally certain,, diat both, when 
old, did really accelerate that fermenta- 
tion. I am therefore led to fnfpedj that 
Dr Pringlc had made ufe of an old de-^^ 
codfcion in its fermenting ftate. 



]£XPERIMENT LL' 

Dr P^rcival has aflerted, that barkr 
does not preferve ox-gall, and that it • 
coagulates this gall. Now, I have diver*- 
lified this experiment many ways, and 
with different watery preparations of 
bark ; but I haye always found that they 
tended lefs or more to preferve. the gall; 
neither have I found that the bark, in 
any form with water alone, was capable 
of coagulating ox-gall. I mull there* 
fore fufpedt, that fome miflake has hap- 
pened with Dr Percival. 

From 
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' From thefe experiments, I think, we 
may fee the neceflity of attending care- 
fully to the different preparations, and 
even to the different ftates of thofe pre- 
parations, before we can determine the 
nature of the bark. 

From the analogy between the decoc- 
tion and old infufion, it is, I think, ob- 
vious, that heat begins what age per- 
forms in a more perfedl degree. 

I think we may alfo find fome ana- 
logy between the effeAs of a ferment- 
ing infufion and thofe of yeafl* I am 
hence difpof^d to think, that, by well con- 
ducted experiments, an artificial barm 
might be difcovered. I have indeed 
made a few experiments towards an in- 
quiry of this kind myfelf. But as I 
have hitherto been altogether unfuc- 
cefsful, I can futnilh no very ufeful in- 
formation on the fubjedl. I ihall how- 
ever obferve, for the fake of thofe who 
may be engaged in the fame purfiiit,^ 
that what I have found mofl nearly re- 
Q^ fembling 
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fembling barm, is a ftrong infufion . of 
the heads of the white poppies, xnixed 
with the yolks of eggs, and the whole 
flowly impregnated with fixed ain 

As Dr Percival has made no experi- 
ments to determine whether the bark 
was changed from its union with the 
foffil' acids, I proceeded to the follow- 
ing trials, which I found required more 
nicety than any or perhaps all the ex- 
periments I have yet mentioned. 

I cannot here enumerate the many dif^ 
appointments and difficulties I met with 
in the beginning of thefe experiments ; 
but Ihall briefly relate their reflilt, after 
repeated trials, and the matureft im- 
provement I could acquire in the art of 
making them *. 

The 

• It was fuggefted to me by a friend, that theft experi- 
ments might fail of anfweriog my purpofe, as he imagined 
that animal matters' were pot contraded by the adtion of 
vegetable aflringents. This opinion was pJanfible, and was 
drawn from the known idjSi, that (kins immerfed by tanners 
in infufions of oak bark, acquire weight and thickneic, at 
the iame t;me that they retaiQ their former dimenilons. My 

- frien^d 
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The following is a iketch of the in- 
ftrument I employed. 

d 



B. 



m K h 



A IS 2l piece of thick wire, fuch as clock- 
makers ufe for pendulums : It is fawed 
0^2 ' down 

friend had not however attended to the other procefles in 
the art of tanning. On inquiring into this bufinefs, I found, 
that» |»ior td the immerfion c/i the fldns hi the afhingent 
ivdn&otk the tanner macerates his fubje<^ in a liquor pro- 
duced from a mixture of barley and rye, roaUedy and fet 
to fermentation. Others employ a ley drawn from pi* 
geon's dung and fuch like alkaline matters. The fitUt, no 
doubt, afibrdf a vinegar capable €i£ foftening and opening 
the pores of the ikin, ib as to promote the free action, or 
perhaps to admit the particles of the aftringent into its 
fttbftance. Alkalis are known to have the fame efie^t as 
Vinegar j and both feem to enlarge the volume of the ikin 
to a degree balancing the contraction to have been other- 

wife 
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down a certain way through the middle 
at the point K. g b h a lever fufpend- 
ed on a pin put crofs through A at the 
point K. This lever preponderates at 
the point /, to keep the four hairs e e 
tight. B L IS 2i piece of ftrong wire 
fixed into fome fixed piece of wood, as 
part of a window frame, f is a fcale 
fixed to the table, and in fiich a manner, 
that the point / fliall always come very 
near it. This fcale is moll conveniently 
made, by taking the head off the finall 
inftrmnent we call a gimblety and fit- 
ting to the Iharp end of it a piece of 
firm wood, cut afterwards and drefled, 
in order to make an equal furface and 

proper 

wife expeded from the z&\on of the oak bark ak>ne. ^ 
From the acquifition of weight, it is probable that thefe 
fkins imbibe a conficlerable quantity di afh-ingent matter. 
It is farther probable from hence, that fhoemakers are able 
to communicate a deep black colour to the heels of their 
Ihoes by wetting them with a folution of martial vitriol. 
Tlus, I apprehend, could not take place, but from the pre- 
fence of aftringent matter in the fubftance of the leather. 
However thefe be, certain it is, that foft animal matter is 
evidently contraAed by the a^lion of vegetable aftrkn 
gents. 
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proper form. To this fcale may be ap- 
plied a piece of thin paper, by means of 
mucilage, or fome fuch adhelive matter. 
The fcale is now fixed to the table by 
means of the other extremity of the 
gimblet, which is a kind of fcrew, and is 
by that means more eafily accommo- 
dated to the diredlion of the lever at the 
point i. The four hairs, c t, are woven 
at each end, in the manner, barbers ufe 
for making wigs, and each extremity 
has a finall bulb. To employ this in- 
ftrument, it is firft fixed into the table ; 
a finall piece of fealing wax is melted 
upon the points c and d, and to which 
the bulbous extremities of the woven 
hairs are applied ; the fppt of the fcaleyj 
oppofed to the point /, is then exad:ly 
marked: This done, the woven hairs 
are now nK)iftened with the liquors to 
be examined J and, in proportion to their 
aflringency, the point /. rifes on the 
fcale/, and the point ^ is proportion- 
ably deprelled. 

EXPE- 
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Experiment LIL 

I moiftened the hairs, e i, witfi a very 
ftrong infufion of red bark, and repeated 
the moiftcnings every tl^^enty minutes. 
When it had flood three hours, I melted 
the wax at the points c and J, and took 
ofF the hairs, e e; I alfo marked the 
exad £pot where the point i tofe to in 
the fcalcyi 

EXPERIME»T LIIL 

That the weight of the wax might not 
vary the refult, I now applied the piece 
of thread at the point m, which balanced 
the lever with the firfl: quantity of wax;, 
and, on finding the wax a little lighter, 
I added more, till I reftored the exadl 
aquilibrium: This done, I foftened the 
wax by a diftant heat, and applied other 
four hairs of exactly the fame length as 
, the preceding. Before I moiftened thefe 

hairs. 
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hairs, I gave a very gentle rife to J?, L, 
which brought the point / to that fpot 
in the fcaley to which the infufion had 
raifed it. I now moiftened the hairs with 
vitriolic acid and water, in the propor* 
tion of four <irops of the former to twjo 
ounces of the latter. I repeated the 
mpiftenings, and allowed the length of 
time as before mentioned. I now took 
off thefe hairs alfo, as before, after ha-p 
ving marked the exad; fpot on the fcale/* 
to which the vitriolic acid and water 
had raifed the point /. 



Experiment LIV. 

I again applied the piece of thread to 
the point my and balanced the lever as 
before. This done, I again applied frefh 
hairs, and, by gently deprefling J5 L, 
brought the point i down to the point 
on the fcaley where it flood when I 
firft applied the fimple infufion. I now 

moiftened 
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moiften^d the hairs with infufiori and acid, 
in the fame proportions I had ufed of the 
water and acid. I repeated the moiften- 
ings, and allowed the length of time be- 
fore mentioned. I perceived that the 
infufion and acid was quicker in its ef- 
feft than either of the preceding ; I 
however' allowed it to Hand the fame 
length of time, and marked the exad: 
Ipot on the fcalejT to which it raifed the 
point /. My refults were the following. 
To be more clear, I fliall call the fimple 
infufion A, the water and acid 5, and 
the infufion and acid C. 

A rofe a confiderable length, I think 
nearly the twentieth part of an inch ^ 
B rofe, I think, fome n;ore than the half 
of that length j C rofe (as near as I 
could guefs) as much above A and J5, as 
B was raifed above A. 

It hence appears, that C, or the infu- 
fion and acjd conjoined, is more power- 
ful than A and 5, or the inftifion and 
^cid feparately employed, by as much as 
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A^ or thfe infufioiij is more powerfbl 
than jB, or the water aiid acid. 

* Wc cannot reduce thefe rifings to 
any exad: raenfuration j but one may 
really judge pretty nearly by the eye. 
I am howfever convinced from thefe ex- 
periments^ that the vitriolic acid and 
bark conjoined are much more aftrin-^ 
gent than when feparately employed. 
It might be here faid, that vitriolic acid 
ihould oxx this account diminilh the pur- 
gative property of the bark; but the 
contrary of this is very frequently ob^ 
ferved. " From this circumftance, and 
the trial I made with the naked refin on 
a patient I formerly mentioned, I am 
led to fufpecft, that the operation of 
R aftringents 



* On mentioning the inconvenlencies of this inftrnmcnt 
to my ingenious friend Mr WiUiam Keir in Milnholm, he 
gave me a plan of a lever which moved in a horizon- 
tal dire^iony and always fleadily. I cannot here gire a 
draught of this indrument ; but I am fully perfuaded, that, 
fronr the mathematical exa6lne(s with which i^ b con- 
ftnwfted, it would be found adequate to the e^eeutiori 6f 
the niccft experiments* 
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aftringents is not an abfolute power 
with refped: to the living animal body. 
Their efFedls are, I apprehend, in fome 
meafure, relative to their own ftate, and 
to the ftate, of the body with refped: to 
fenfibility and irritability. I remenx- 
ber a patient in the clinical ward of 
the Royal Infirmary of Edinburgh, 
who was briikly purged by latge dofes 
of alum, prefcribed by Dr Gregory. 
I would even conjedlure, that,^ in ir- 
ritable bowels, three or four di-achms 
of alum would purge, though half 
a drachm of the fame alum would 
aftringe: But this experiment I never 
had an opportunity to try. With re- 
ipedt to the bark, in particular, nothing 
is more obvious, than that its effects are^ 
often relative to the ftate of the body at 
the time. It is certainly an aftringent 
in the greateft number of inftances, and 
it has cured diarrhoea. It frequently, 
however, produces loole ftools, and thefe 
very copious. When thrown into a to- 
lerably 



Digitized by 



Google 



^ill and Rtd Barks. 131 

lerably found ftomach, it whets the ap- 
petite, and binds the belly. When 
throvm into the ftomach of a perfon 
under fever, or difeafes of general debi- 
lity, it often produces naufea, and is re- 
jeAed by vomiting, or is difcharged by 
loofe ftools. In fevers accompanied with 
the phlogiftic diathefis, the bark has 
been generally fuppofed to augment the 
*heat of the body, harden the pulfe, and 
bind the fkin and kidneys. In fevers 
attended with much debility and irrita- 
bility, it is found to allay heat, to foften 
the pulfe, and promote perfpiration and 
urine. 

I may perhaps be blamed that I did 
not carry thefe experiments with the le- 
ver confiderably farther. But whoever 
tries this method, will foon be convin- 
ced,, that it is a very nice, tedious, and 
difEcult procefs. When it was firft fug- 
gefted to me, in the fifth volume of the 
Medical Eflays, I was very fanguine in 
my expeftations, that I fhould be able 
R 2 to 
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to make out a fcale of the comparatiy^ 
aftringent power of different ba,rks, and 
their preparations^ Yfith a yery ufeftil 
degree of exa<Stne{s# But, on trying 
that method, (which, by the by, was firft 
propofed by DrHale$), I was always foil- 
ed. It was. not indeed tUl after material 
improvements in the conftnw3:ion of the 
inftrument, and a dexterity acquired in 
ufing it, that I could conduA the experi^ 
ments with any tolerable degyee of cer- 
tainty. The hairs flaould all be taken from 
the fame head, and fhould be as long a& 
they can be procured. I have found fom© 
hairs fo defended by an oleaginous co- 
vering, that they were not to be acfted 
upon by watery liquors. The weight, 
moifture, and other ilates of the at- 
mofphere, may alfo, I think, vary the 
refult;. Four hairs anfwer better than 
one, as the united contractions raife a 
greater weight. I fufped, that, wheti 
hairs are fixed by a knot, the contrac- 
tion will be partly loft at the fixed 

point. 
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point, Hawevcr that be, the rifingf$ cf 
the lever were not nearly fo evident in 
this Mray, as larhen I employed iealing 
wax and four hairs. 

. I next proceeded to try the efiedls of 
a mixture of bark and vinegar on 4^d 
animal ipatter. 



Experiment LV. 

Two pieces of frefli fheeps (kin were 
inuaaerfed, one in an ounce and a half 
of an infufion of red bark, the other in 
the fame quantity af infufion with two 
drachms of vinegar. After they had 
flood about fifteen or fixteen hours, I 
took them both out, and could not per-^ 
eeive^any feafible difference. Both were 
confiderably fhriyelled. A quantity of 
brown fediment w^s depofited from the 
infufion with vinegar. I again immer- 
fed theni, each in their former liquors ^ 
and, after allowing them to ftand three 

days, 
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days, the piece that was immerfed in the 
infufion with vinegar was lefs fhfivelled 
than that in the plain infufion. I muft 
therefore fufpedl, that Dr Percival has 
been In fome meafure deceived in ma- 
king this experiment. Dr Percival him- 
felf obferves, that vinegar always depo- 
fited from the infufions a large quantity 
of a brown fediment. It is reafonable 
then to expert, that the mixture would 
fiifier a confiderable diminution of its 
aftringency firom the precipitation of 
this matter; nor can we think that 
the fediment could contribute much to 
Ihrivel the fkin, when it now ceafed 
to be in a ftate of folution. 

I regret that I had not made more ex- 
periments to this purpofe. I think, how- 
ever, the above render it at leaft pro- 
bable, that the aftringency of the bark 
is not diminiflied by vinegar, farther 
than an admixture of that acid is a 
counterpoife to the conftringing powers 
of the bark. We may alfo obferve, by 

the 
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the way, that, as vinegar precipitates 
the matter of the bark, it is not probable 
that the two form aay neutral wiion. 
If Dr Percival has concluded that they 
neutralize each other from the change 
of tafte that fuch a combination pro- 
duces, I imagine that, on this principle, 
we might difcover a great many neutrals 
which have not hitherto been thought 
of. We however obferve, that acids 
and bitters are ^particularly fuited for 
difguifing each others tafte. For mr 
iftance, Glauber's fait is known to have 
a very difagreeable and bitter tafte; 
but I was firft taught by Dr Gregory, 
that this tafte is very much covered by 
the addition of an acid. It is however 
obvious, that, inftead of any neutraliza- 
tion being here performed, we render 
our fblution fo much the more diftant 
from a neutral as we add the more 
acid. 

As, in the courfe of thefe experiments, 
I tad frequent occafion to obferve very' 

different 
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difierent appearances in the prodniftioti 
of ink from the difiereiit prfeparsitioiis 
and ftates of the bark, I made a 1^\9 eir^ 
peritnents with a view of inyeftigating 
this matter more fuilj* 

Experiment LVI. 

AAei? making; a pretty deep colonized 
ii^t with dn infufi^m of red bark and ft 
chaljrb^te, 1 regenerated the clear co- 
lour With vitrioHc a<:}d* I next fiipei*^ 
iaturat^d the acid with oL tartari per 
deliquium 2 The dolonr was »ow cofafi- 
derably blacker tiiaii the oi'iginal ink. 



EXP^RlMtNT LVlL 

I repeated the fame eipedment with 
fixed cauftic alkali; but the colour ^as 
fainter than the original ink. The fedi- 
ment was of a nifty hue. 

Expfi- 
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Experiment LVIII. 

I tried the fame experiment with the 
earth of almn. It firft produced the ori- 
ginal colour 5 but when the acid feem- 
ed to be faturated with it, the colour 
^csune moi^e £iiat. 

Experiment LIX* 

As I imagined, that, in Experi- 
ment LVII. I might have added too 
jQCWch alkali, I repeated the experiment 
often. But in no quantity that I could 
add, from one drop to half a drachm, 
W^B I able to produce an ink blacker, 
pr I think £b black, as the original* 

£;SP£RIMBNT LX. 

I tried this experiment alfo \7ith com^ 
S paon 
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mon magnefia, and the refult was that 
of Experiment LVI. 



Experiment LXI. 

I repeated the fame experiment with 
calcined magnefia, and the refult was 
that of Experiment LVII. 



Experiment LXII. 

I likewife made this experiment with 
plain chalk, and alfo with chalk reduced 
to quicklime. With the former I had the 
refult of Experiment LVI. j with the 
latter, that of Experiment LVII, 

From thefe experiments I was led to 
think, that the production of ink was 
in fome manner connedled with the pre- 
fence and ftate of the fixed air of thefe 
bodies. It is obfervable, that, on- the 

firil 
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firft addition of a mild alkali or calca^ 
reous earth to ink thus made clear by 
an acid^ an eflervefcence takes places 
but the moment that the black co-^ 
lour begins to appear, the effervefcenee 
ceafes, and the ink becomes blacker 
and blacker, depofiting a great quantity 
of fediment. That this effervefcenee 
happens from the fuperabundant acid 
only, is clear, from no fuch effervefcenee 
taking place on the addition of alkali to 
the original ink. 



ExPfiHiMfeNt LXIIL 

To two ounces of infufion I kdded a 
tea ^onful of my chalybeate. After 
fome time, a very deep purjple was pro- 
duced. I put the fame quantity and 
proportions of each into another glafs. 
To the one I added two ounces of water 
impregnated with fixed air : I diluted 
the other with ^ an equal quantity of 
82 common 
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common water. That with thcJ * mcf- 
phitic water was hlacket than the other 
diluted with the failie qtumtity of plain 
water* 



Being allured by thefe experiments, I 
was willing to go fome fteps farther, in 
order tp difcover a method of recover- 
ing the legibility of writ rendered dim 
by age. Having therefore tooiftened a 
piece of paper containing fome very 
dim writ, I put it into a jar containing 
fixed air* I could not however obferve 
any material difference in its colour^ 
though it flood m the jar three or four 
hourse 



* I itmft however oHirve, Ibaf^ on i^p^fldf tifefe tasA 
jperiments fome time after, I was not {b fully fatisfied <^ 
this one with the mephitic water % and I can very well re- 
member, that the water I the6 employed wat become Vt^ 
ry weak by age. l anrat the fame thne certam^ that^ at. 
that time^ it produced the effect mentioned^. 
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txittitkfst LXV. 

I next included part of the fdine writ 
in a jai" containing alkali&e air^ as fepa* 
rated from the canilic ^rit of fal am- 
moniac. In this experiment alio I could 
obferve very little difference: If there 
was any, the writ was really dimmer. 

^xFERrniirT LXVI. 

The Writ had dn ochery colour; front 
which imagining that the alkaline gas 
would be more effedlual when applied 
to it in the ftate of folution, I ther^eifore 
put the writ into a jar containing ma- 
rine acid air^ By this gs^ the colour 
was fenfibly diminifhed. 

Ex»ERIrtENf LXVIL 

I now put the piece of writ of Experi- 
ment 
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ment LXVI. into a jar containing alka- 
line air feparated from fpirit of hartC* 
horn. The colour was now recovered ; 
but I could not be certain that the writ 
was blacker than before the application 
of the marine acid air. 



Experiment LXVIII. 

I held a piece of moift paper, contain- 
ing very dim writ, over a pan of boiling 
folution of liver of fulphur. The writ 
acquired ilill more of an orange hue. 

I thought it unneceflary to try Expe- 
riment LXVI. with vitriolic acid air, as 
DrPrieftley tells us, that that gas is in- 
capable of diflblving iron. 

My reafon for making ufe of the mild 
volatile alkali in Experiment LXVIL 
was, that I might with the alkaline, alfo 
feparate fome fixed air. 

I ^onfefs myfelf very much at a lofs 

to 
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to give any rational account of the re- 
fiilt of the preceding experiments. 

The firft circumftance that ftrikes us 
is, that the precipitate formed by the 
mild alkali was more copious than that 
produced by the cauftic ley. This 
might perhaps be accounted for from 
other well known facSls in chemiftry. 
We know that fixed air is capable of 
combining with metallic precipitates; 
and that alkalis, when deprived of this 
air, are in fome inftances unable to pre- 
cipitate metals from their acid men- 
ftrua. For example; in a folution of 
filver in the nitrous acid, this metal 
cannot be precipitated by the cauftic 
Ipirit of fal ammoniac, but is eafily 
done by the mild volatile alkali. From 
the experiments of Mr Hey of Leeds, 
yifQ are even informed, that fixed air, of 
itfelf, is able to precipitate lead from its 
folution in vinegar. 

It may alfo be proper to obferve, that 
glkalis are capable of diilblving iron, 

and 
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apd that the colour in JExperimoit LVIL 
very ii^uch refembled that af the* martial 
alkaline im^nxt q{ Stfybl. 

Thefe h6k9 may, I tbi»k, make out 
iomethipg far the ejcplsj^atioipt of th© 
preceding expfsnggient^. 

If we fupppfe, theq, liiat this precipl- 
tatip^ of irpfi jis more readily effeiaeci 
by mild th%p cauftje alkalis, we next 
find ourfelres puz^sled to account for 
that £2^. We muft bere again have re^. 
CQurfe tp die analogy of other phagpxi. 
m^m m chemiftry. 

It feero? pretty clearly proved by ex-r 
perlroent^ that m and phlogifton reci^ 
ptoeaUy precipitate each other, Thus^^ 
whpn metal? are deprived of their phlo-r 
gifton by hew, their calcej ar?-fpund tQ 
Ibave abforhed a large quantity of air^ 
When again thefe calces are reducing 
IP a metallic ftate, an * elaftic fluid is 

obferye4 

♦ Soipe doubts Ijavp be^n entertained concerning the na- 
fi^rf of tb^ air. Jt feen», bowever, evident, that it is of 
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bbferved to efcape, and they are known 
to fuftain a confiderable lofs of weight 
during the opei^ation. 

From thefe united fadls, I would de- 
duce the following conjedliires. That 
this precipitation of iron by a mild al- 
kali is an inftance of double eled:ive at- 
traction: That the alkali feizes on the 
acid, whilft the calx feizes on the fixed 
air of the alkstli: And, next, that the 
greater blacknefs of the colour is owing 
to a precipitation of the phlogifton of 
the aftringent, in confequehce of the 
efcape and abforption of the fixed air. ^ 
It may appear inconfiftent that I fhould 
afcribe the blacknefs of this precipitate 
T to 

the fame kind as that feparated from mild alkalis and cal- 
careous earths. 

It is well known, that metallic calces have a power- 
ful attratStion for this kind of air> and are even able to 
render ipild alkalis cauflic. We have no fuch proof of 
their attraction for pure air, and they have not been found 
to afibrd this kind of air, but when the calx was reduced 
fer fei in which inftance, there appears to happen fome 
decompodtion of the original fixed air during the revivifi- 
cation of the metali 
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to the precipitation of phlogifton, ^heil, 
according to my former reafotling, this 
could not happen, now that the c^alx is 
charged with the fixed air of the alkali. 
It may however be fuppofed, that the 
calx * is not fb much charged ivith the 
fixed air of the alkali as to preclude the 
precipitation of phlogifton in a loofe 
, ftate, a ftdte moft fuitable to the produc- 
tion of a black colour. That this is the 
cafe, nlay be inferred from the total dfe- 
ftrudtion of this colour by a farther ad- 
dition 



* I may here bbferve a ^rctrmftance i/t^hicli, 1 own, fur- 
prifed ide a good d^al, but i^hich I have not hithei-to been 
able to ascertain with abfblute certainty and precifjon. 

On mixing mild alkalis with thefe inks, I imagined that 
the (iim of the two liquors thus conjoined was lels than the 
fum of them feparately. What I am more certain bf, was, 
that, on mixing thefe liquors, a very beautifiil Undulitdty 
motion, accompanied with a centrifugal appearance at the 
*(urface of the liquor, was exhibited/ If the fiHt cirtiltif- 
ftance did really take place, I acknowledge niyftlf alt^ge- 
iher unable to account for it, or even t6 forth any anal(^ 
between it and fnnilar phaerromena thslt hippfen on th'e 
itiixture of alcohoi and water, df vitrioKc artinrtOniac and 
alum, or, where it i^ ftill more evidently obferved^ in thfe 
mixture of nitrous and empyreal airs. 
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ditioQ of alkali. I would alfo obferve, 
that alkalis do not precipitate the metal 
m a black form, except when conjoined 
with vegetable aftriugents : And, fur- 
ther, it is improbable that this phlo- 
giflon is derived from the alkali, as phlo- 
gifticated alkali forms Pruflian blue ; a 
matter wholly infoluble in acids, and 
therefore widely different from^ the pre- 
cipitate of ink. 

With relpeift to the effec^is of the 
cauilic alkalis, the firft quellion that 
naturally occurs, is. Why does it lefs rea- 
dily, precipit^l^e iron from ijts folution in 
acids ? I would conje(3:ure that the an- 
fwer to this might be, Beqaufe the cau- 
flic alkali cannot fumiih this^ air to the 
precipitating metal, and thereby give it 
a calciform nature; and farther, that, 
as the precipitate is not rendered lefs 
foluble by a fupply of air from the al- 
kali, the precipitate is therefore ea- 
fier and fooner diflblved by this alkali 
forming the martial alkaline tindlure of 
T ? Stahl, 
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Stahl. In endeavouring to account for 
the increafed blacknefs by the addition 
of the mild alkali, the reverfe. of the 
circumftances there taking place, is my 
attempt to explain the defet^ of that 
colour in the fifty-feventh experiment. 
It is not probable that the want of this 
black colour was owing to any imme- 
diate folution of the iron by the alkali, 
as calcined magnefia and quicklime ex- 
hibited the fame phaenomena, though 
both of them are unable to diflblve 
iron. 

Having thus attempted to explain the 
action of alkalis on ^ bark and martial 
vitriol conjoined, it remains that we 
fliould t^ke notice of the effedits of bark 

and 



♦ It may here^ be proper to obfcrve, that thefe experi^ 
ments are not applicable to ink made with galls, as in that 
pafe a much fmaller quantity of alkali is fufficient to dif^ 
pharge th^ colour. From this it farther appears, that the 
n^ild alkali fupplies that principle In the bark, by the de<f 
fedt of which bark is lefs fitted to form ink than galls. The 
latter are not only more aflrlngent, but are alfo known to 
^ontaia a faline matter ready-formed in their fubidance. 
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and other vegetable aftringents in the 
produiSlion of ink, I apprehend, how- 
ever, that this is a much more difficult 
tafk than the preceding. 

Every one knows, that bark and al- 
kalis are very different in their fenfible 
qualities. We have however feen, that, 
in their effects on chalybeates, they are 
very much analogous. It appears at 
firft fight, that the iron is charged with 
fomething from the aftringent, which 
forthwith renders it no longer fbluble 
in the vitriolic acid. It is alfo natural 
to think that this matter is phlogifton. 
We however know, that alkalis fatu- 
rated with phlogifton precipitate from 
iron a matter quite different from the 
precipitate of ink. We muft at the 
fame time obferve, that the phlogifton 
in alkalis, and in vegetable aftringents, 
feems to be in a very different ftate. 
But as it would be foreign to my fiib- 
jedt to enter fully into this inquiry, I 
fhall only obferye, that the effects of the 

mild 
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TmH alkali iu hieighteoing Jthi^ coloyr of 
ink^ and the efieifti of vegetable aftria- 
gignts in producing it, feem really to 
maintain a very ftriki»g analogy , I may 
aHb remark, th^, Jiowey^r diiCmilar al- 
kalis and vegetablp aftrwgents xnay be 
in their i<»fible ijualitie^, certain it is, 
that thefe aftrijjgent^ afford, on burn- 
ing, a very lapge quantity pf fi?:ed aljca.^ 
Ijp^ fait, 

From the preceding experiments^ I 
think it will appear, that fixed air is an 
e^mial requiiite in the produx3;ion of 
ink. I likewife ibppofe, that this air i§ 
only neceflary as it i^ fubfervient to the 
depofitioi) oi phlogiftjc matter in a pari, 
tjcnlar ftate and form. 

Ifhall conclude with a few remark^ 
illuftrative of this bplnion. 

Almoft all good inks are pale when 
firft applied to the paper j but, in the 
courfe of drying, their colour becomes 
much blacker. This, I apprehend, may 
be owing to the abforption of fixed air 

from 
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ftoffi the atmofphefe, as dfying the if^rit 
haftily at the fire pfetrents this improve- 
iftetit of the cdlour. It is a cotmnbn 
pradice with fome people to bttathe oti 
their terk, hi order to haften the ap- 
proach of the cofour: This, I appre- 
hend> may be explained from the depo- 
fition of fixed air from the lungs. 

I have alfo often thought, that the 
black colour which takes place on the 
exterior furface of the faeces of a dog 
by expofure to the air, was to be ex- 
plained on fimilar principles. 'And, 
laftly, many of the black dyes, fuch as 
the juice of the anacardium, are at firft 
of a reddifh brown hue, and gradually 
become black by expofure to the exter- 
nal air. 

I have thus finilhed my experiments 
on the red and quill Peruvian barks. 

I have not thought it neceflary to re- 
late many experiments made from pre- 
conceived opinions, in which I was often 
difappointed and miftaken. Every one 

acquainted 
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acquainted with the bulinefs muft h€ 
fenfible, that fuch a detail would have 
fwelled this volume to an indifcreet 
bulk; nor can I think that the public 
could be at all entertained with a re- 
lation of my blunders. I next proceed 
to ofler 
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MODE OF OPERATION 

O F T H E 

PERUVIAN EARK. 

I DO not propofe entering upon any 
full inquiry into this fubjed; and 
what I fhall fay here is principally in- 
tended as an application of the prece- 
dirfg experiments and obfervations, I 
apprehend that it would now be too late 
in the world to attempt any ferious dif- 
cuffion of many dodtrinesi on this in- 
tricate fubjedt Some of them are in- 
deed fraught with abfurdities fufficiently 
glaring to refled: their own refutation* 
It is obvious, that thefe opinions muft 
U have 
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have been equal hi number arid variety 
to the fuppofed caufes of intermittents. 

The firft mod plaufible and generally, 
received opinion of the proximate caufe 
of intermittent fevers, feems to have 
been that adopted by Dr Sydenham, 
and which may be learnt from the rea- 
foning * he employs to illuftrate the im- 
propriety of giving the bark immediate- 
ly pfior to the acceiEoti of the fit. 

After reading this paflage, we would 
expedl to find that Dr Sydenham confi- 
dered the operation of the bark as aft 
aftringent power* But Jie thought other- 
wife ; and, when treating of the gout, he 
goes about to prove the fallacy of truft- 
ing to the dogmatic plan^ by adducing, 
.as an inftance, the efficacy of the Peru- 
vian bark in the cure of intermittents. 

He 

* Coin cnim vis ingens materiae febrilis, diebus a pa- 
rastyTmo vacuis, in cofpbre f^it adgella, pUivi^ pr^dkSludy fi 
immediate ante paroxyfmum degJutiatur^ facit^ quo minus 
materia ipfa natures methodO;| paroxyfini fcilicet impetu^ 
pdflit eliminari. 
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He therefore refts iatisfied that the bark 
is a Specific remedy. 

Dr Sydenham feems to have been 
drawn into this.conclufion, partly by his 
attachment to the ancient fal^ic of mor- 
bific matter, and pp^rtly by the dii&rent 
effects of the bark in the cure of fever. 
From its exhibition being frequently ac- 
companied with diarrh^A, he ^hefitated 
to pr4inounce its eflfedts to depend on any 
aftringent power. But finding its ope- 

. ration mbre generally attended with vi- 
gorous appetite and a bound belly, he 
jRouM not impute to it any power of 
evacuating -his materia fehrilis. Puzzled 
with 4ippearances feemingly contradic- 
tory, and which the ftate of pathology 
at that time could not eafily reconcile, 
"he was willing to call it a ^eeific, which, 
with a man of his liberal inquiry, im- 
plied no more than that he cautioufly 

' fufpended his opinion on the fubjeft, 
leaving it to the future examination of 
ppfterity, 

U 3 It 
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It were to be wiflied that tlM)fe who 
adopted the theory of Dr Sydenham, 
had alfo cultivated the fame induftrious 
plan of obfervation and freedom of opi- 
nion > but many authors after him truft- 
ed more to his theory than he did him- 
felf J and that caution which in the cha- 
radter of Sydenham will ever do honour 
to his memory, degenerated in others 
to a fuperftitious timidity and unmean- 
ing tales. 

An opinion lefs generally received, 
but, I prefume, not lefs plaufible, was 
that of Dr Morton. After refuting 
numberlefs idle hypothefes, he advances 
one of his own, which, though not fatis- 
facElory, is however ingenious, and, I al- 
ledge, m^y have been amongft the firft 
dawnings of a reafonable pathology of 
fever. It is evident, that he confidered 
the bark as a ipecific * reiaedy j but he 

went 

♦ At f^ne cortex febriles fermcntationes, niequc faculta- 
\t obftruente, neque deobftruentc^ fiftit, verum vi fq.a 
|Iexip!iaro)ica, qua exii^ie prappollet* 



J 
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went a ftep farther, and alledged that 
we are to feek for the caufe of fever, 
and the operation of the bark, in the 
impetum facietix of Hippocrates, which, 
he at the fame time maintains, is beyond 
the iphere of our knowledge* It is how- 
ever probable, that he confidered the 
isitdxxxxti of tht impetum faciens as a fluid, 
which, in thefe days, and long after, had 
the name of animal Ipirits, It is obvious, 
then, that Dr Morton placed the caufe of 
intermittents in the nervous iyftem, 
though his notions of that fyftem were 
too imperfeiSl to be eafily reconciled with 
modem difcoveries and reafoning. 

Francifcus Torti has taken grea;t pains 
to adduce and refute numberlefs very 
fingular and abfurd opinions on this 
fubjed:. In thofe times, phjiicians had 
ample latitude to difplay the ifertility of 
^ their imagination where any hypothefis, 
however extravagant, was not eafily re- 
futed. It might have been expedted, 

that 
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tibat Torti, vfho lia? {o fully .eixamiofid 
i}^ opinions and Ihowed fo much re-r 
fpejft ;tQ the writings of Dr MartxHi, 
wo^rid ^Ifo b»ye fejeeoed Juqifdf, % 
fvippc^ng tlut the efibfts -of the i)ark 
wei-e a Ridden operiatiQii oa ^ hidden 
power. Afte^ howievex jngking ibifie in^. 
decifive e^perispteotte with hark extra sor^ 
pus o^ tlie bile suoid pther fluids, wiejfind 
luw fioll 4e$$^ipg his caafa febriBs m the 
hJk)od> fuppofijQg it to he toQigua moiis^ and 
that the hark has as it were an elediye at- 
tTSiQc\(m fof tfeis rji^^^i/w, cCorreAing 
it as an acid dc^s an alkali, and foat/h- 
with pxp^Jliftg it from the habit, k 
appears, then, that Torti was a Jit^le 
more bold than Sydenham ; aod being 
determined to aiCgn fome caufe, he fix- 
ed ,pn oije which many believed, though 
few cQuld underftand, and ftill fewer 
could demon:ftrate to be true or falfe. 
Fettered in the trammels of morbific 
xAatter, hi^ reafoning on this fubjecSt is 
in many parts fo learnedly pbfcure, that, 

if 
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if we Were not acquainted with his ac- 
oof acy in othei* matters^, we fhonld have 
fuppofcd him to be an alchamift. 

Whilft phyficitoS' Were folely engaged 
ih ftodying the complicated wars be- 
twixt nstture afnd^^'ftiorbific matter, and 
when they judgsed it their maiA bufinefs? 
to ftatod firm,- and fee fail* play betwixt 
the combatantsv it was not probable 
that great difcoreries were to be m^de 
in' the therapeutic departfticnt of the 
hoalin^ drt. Thcfe, howeVer, like ma- 
ny bypothefes of a like nature, feem to 
be faft paffing away, and in this eti- 
lightened dge will probably 

"diflblve, 
A*td, like the bafelefs iubric of a vifioii, 
Jbeave not a wi^eck behind/* 

The theories of Boerhaave and Hoff- 
man did not differ much regarding the 
ufe of the bark in intermittents. We 
find however the learned commentator 
of Dr Boerhaave fairly diflenting from 

the 
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the opinion of his mafter, though he af- 
fects the contrary. He has indeed pro- 
duced full evidence, from the fiidden 
attacks of intermittents, and from ma- 
ny other circumftances, that the proxi- 
mate cauie is not to be looked for in our 
fluids. It is indeed to be acknowledged, 
that Dr Boerhaave placed part of his 
proximate caufe in what he calls the //- 
quidum nervofum *. This however is at 
bell a petitio principii^ which being grant- 
ed, would only prove that a lentor pf 
fuch a fluid is altog^ether incompatible 
with life. 

We Ihall however leave thefe traces 
into the opinions of our anceftors, and 
take a fhort view of the ideas of the 
principal modem pathologifts on this 
fubjed;. 

Though 

* It was not till after feveral editions that this altera* 
tion appeared in the works of Dr Boerhaave.; and It is 
^ith probability fuppofed^ that this great fyflematic made 
this improvement in the aphorifni^ on the particular infliga- 
tion and advice of his nephew Kaw Boerhaave and the Ba- 
ron Van Swieten. 
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Though Sir John Pringle was difpofed 
to think, frppa his^ experiments, that the 
operation of the bark was an antifeptic 
power, yet he candidly owns, that fiich 
is its quick operation in the cure of fe- 
vers, that we could not impute it to any 
action on the fluids. Dr M'Bride found 
alfb from his experin^ients, that the bark 
was highly antifeptic, and feems to have 
laid confijlerable ftrefs on its eflfeds in 
this way. Yet he feems aware of feve- 
ral' obje^ons to this opinion, and draws 
many of its advantages from its aftrin- 
gent power, by which he thinks it in- 
directly antifeptic, by increafing the co- 
hefion of the animal fibres, and prevent- 
ing the efcape of their fixed air. 

There are indeed many- reafbns for 
alledging that the bark does not at all 
enter the mafs of blood. Dr Alfton has 
.known it thrown up unaltered many 
hours after taking it. Allowing that it 
does really enter the ladleals, it appears, 
from De Haen's calculations, that, when 
(JifFufed over the whole mafs of fluids, 
X lt5 
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its quantity at any particular part muft 
be fo exceedingly fmall, as not to be 
able to effeA thofe remarkable changes 
which we daily obferve it produce in 
gangrenes and fimilar difeafes. We may 
alfo remark, that Dr Friend found, that, 
by injedking bark into the veins of a 
dog, the animal was prefently killed. 

I know it will be objefted to this ex- 
periment, that milk, which is acknow^ 
ledged to be a mild fluid, produces the 
fame efFedt. We cannot however judge 
from the fenfations on the tongue, what 
may be the efFed; of bodies applied to 
the internal furface of our blood-veflels \ 
ftor is it at all probable, that entire milk 
, enters the ladteals of animals. 

Some have adduced as a proof that 
bark enters the blood, that, when admi« 
niftered in the form of injeftions into 
the anus, it has efFedtually cured inter- 
mittents. I mufl however fufpedl, thav 
this practice is by no means fo fuc-? 
f efsful as that of throwing it into thct 
ftpjy^ach^ and, allowing that it were, I 

prefum^ 
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jpreftime we may refer its efiedts in that 
form to the fympathy that fubfifts be* 
twixt the ilomach^ the bowels, and the 
fcin. We cannot otherwife account for 
the fiiddcn effedis of an opiate clyfter in 
the removal of vomiting. 

I Ihall now take the opinion of thofe 
who, I think, have thought moft reafon- 
ably on this fubje<St. . 

I would therefore, with them, fuppofe 
that * *^ the efleds of bark do not arife 
from its operating on the fluids, and 
HHift therefore depend on its operating 
on the nerves of the ftomach, and being 
thereby cJommunicatcd to the reft of the 
nervous fyftem ; that its operation is a 
tonic power, the bark being a, remedy 
in many cafes of debility.*' 

If we confider the different principles 
in the bark, and furvey each of them 
apart, we ihall foon fiiid, that a combi- 
nation of tbefe principles, and there* 
fore bark, is wonderfully fuited to pof^ 
fefs a tonic power. 

X 2 I 

♦ DrCuUcn, 
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I (hink DrPerciyal and other writers 
have clearly (hown, that bark is a mix- 
ture of aftringent, bitter, and aromatic 
parts. Let us therefore take a view of 
thefe feparately in their effedts on the 
living animal body. 

^ ^^ The changes indulged in the fy- 
ftem from the primary efie<9:s of aftrin- 
gents, are, an increafe of the power of 
cohefion in various parts of the animal 
body ; an increafe of what may be term- 
ed the tonic power in the fy ftem ; ^ a di- 
minution in the capacity of containing 
vellels in the fyjftem; a diminution of 
irritability, and perhaps in fbme degree 
of fenfibility." 

Bitters, I prefume, poflefs powers in 
common with aftringents and aromatics 
conjoined, I mean with relpeft to the 
living animal body. 

If we confider the aroma f>{ the bark 
^s a ftimulant^ which it moft probably 

^ is- 

♦ Dr Duncan*^ 
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is, we know, that the * " changes indu-» 
ced in the fyftem from the primary ef- 
feds of fiimulants, are, acceleration of ^ 
the motion of the blood in the part to 
which they ate particnlarly applied ; an 
increafe of the force of circulation m 
general ; an increafe of excitement in 
the powers of ienfation ; and an aug- 
mentation of mobility and vigour in 
the mufcular fibres^ through the fyftem 
in general/* 

From comparing the efiedls of thefe 
feparately, with what may be expedted 
from a proper combination, I imagine 
that every one will fuppofe, that an 
union of the three ihall be beft fuited 
to difeafes of debility. 

We find, that the bark, and all other 
bitters, on long continued ufe, produce 
fedative eflfedts on the ftomach, and 
therefore on the fyftem. Now, I would 
conjecture, that the aroma ferves the 
fame end as the living principle (though 

iux 

* Dr Duncan. 
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in a lefs degtee), in preventing the aftrin-i 
gent parts from afting on the liring fto^ 
mach, as they would do on dead animal 
matter* 

I do not fuppofe that the aroma 
alters the inherent properties of the 
aftringent part ; but I imagine that 
it effects this end, by exciting and in- 
creafing the fisnfibility of the flomach, 
or^ in the words of our quotation, 
that it produces an " increafe of ex- 
citement in the powers of fenfetion.'* 
The ccmverfe of this tnay alfo be eoiK 
ceived, viz. That the aftringent mode-^ 
rates the influence pf the ftimuktipg 
power, by an excels of which the hark 
n;Light have been lefe permanent in its 
eflfeAs, or have been followed by a de- 
gree of collapfe exceeding that of the 
original excitemsent. It is indeed Sax- 
priiing what quantities of bark fisme 
patients will take with impunity* De 
Haen tells u& of a man who, in the 
courfe of feven months and a half, 

confumed 
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eonfumed fifty-two pounds and feven 
ounces of bark : A great part, however, 
was employed in the form of fomenta- 
tion to fores with which he was af- 
flidled. 

As a proof that the fuperior effects of 

bark arifes from a combination of thefe 

different principles, it has been always 

, moft fuccefsfully imitated by a mixture 

of the three. 

It might be here aiked, fince we are 
thus acquainted with the principles of 
the Peruvian bark. Why are we not able 
to Inake a combination of thefe prin- 
ciples invariably ferve us as a fubftitute 
adequate in power to the bark itfelf ? I 
apprehend that the anfwer to this i§ 
Ihort and fatisfad:ory : In fome cafual 
inftances, we hit on fuch a fubftitute as 
anfwers our purpofe; but, in general, no 
human device is equal to the laboratory 
of nature. 

I would alfo obferve, that though 
bark, as a ujiixt, feems in moll part of 

caf^^ 
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cafes to be admirably well proportioned 
for the cure of difeafes, yet we have fre- 
quent inftances of its want of luccefs, 
apd f^emingly owing to a defeft of fom? 
or redundance of others of thefe prin-r 
ciples. Thus we have frequent occa- 
fion to obferve, that bark joined with 
aromatics * often fucceeds, when entire 
bark has little obvious effedt* Bark has 
alfb fucceeded after the ufe of wine f , 
when it had no good effedls before. It 
has alfo fucceeded when joined with fa- 
line flimulants |, when feparately taken 
it produced np advantage* | Nay, this 



* Hofihian tells us^ that, in phlegmatic patients^ bark if 
moch affifled by cafcarilla. 

f Dr Home relates a cafe of a man who could not be 
cured of gangrene by bark, till after he had drunk pretty 
freely of red Port. 

J Dr Webfter was able t6 cure intermittents by bark 
and fal ammoniac conjoined, when bark feparately taken 
was unfuccefsfuL 

11 I once attended a patient under remittent fever, ak)ng 
witl^ Dr Clapperton of Lochmaeb^n, where the bark ha4 
np obvious efiedt till joined with Qover's powder. 
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fadl was obferved by Morton ; and he 
employed what in thofe days were called 
cardiacs and alexipharmics, prior to or 
in conjunction with the bark. 

I cannot here enter into the rationale 
of thefe fad:s ; but I think they would 
not be very difficult to explain* I fhall 
conclude with obferving, that this rela- 
tive operation of the bark does not ap- 
pear to have been ever much attended 
to. The general notion of the bark be- 
ing a remedy whofe operation was alto- 
gether inexplicable, has, we prefume: 
contributed much to this negled;. It is 
however allowable to examine into this 
matter ; and it is certainly not the bufi- 
nefs of fcience to ftand appalled at fuch 
pretended fecrets. Let us therefore con- 
fider the operation of the bark no longer 
as fuch ; and let us vary the proportion of 
its principles, as we find them indicated 
by the flate of our patient. Experience 
alone can fully determine the propriety 
of fuch a praditice ; but I mufl fufpeA, 
Y that 
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that many failures in the nfe of bark 
may be prevented by a prudent change 
of the proportions of aftringent, bitter, 
and aromatic parts, of all which I eonfi- 
der it as a mixt. 

I think it is obvious, that the antifep-- 

tio power of the bark is an ^S^&. of its 

tonic power only ; hence, I prefume, it 

is very properly ranked among the anti-- 

Jeptica tonica^. . ' 

* Vid? Dr Duncan^s Therapetitics, 
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USES OF THE BARK. 

'T'O giye a full account of the ufes of 
a remedy fo extenlively applicable 
as thp Peruvian batk, would far exceed 
the limits allotted to this diflertation. 

Every one knows, that, on its firft in- 
troduction into Europe, many celebra- 
ted phyficians condemned its ufe alto- 
gether, and many long after {poke of it^ 
as a very ambiguous and dangerous re- 
medy. Some of thofe feem to have 
been more attached to theory, and the 
iirft opinion they had taken up, than to 
make any accurate examination of the 
fubjed:. Nay, we find many of them 
^ paiHonate and very ill natured when 
fpeaking of the Peruvian bark. We 
Y 2 cannot 

* Romae fcribo^ et in aere Romano^ et ideo garnant 
quicquid velint chinae chinae fautores ; aliis foifan in urbibos 
egregiuni efl remediuni; hie noxum experior. 

BiGLivii Opera. 
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cannot therefore expe<3: any unbiafled 
obfervations*from the writings of men 
fo difpofed. 

What in Sydenham was probably a 
miftaHe in relation to the cafes of Un- 
derwood and Potter, feems to have mif- - 
led many phyficiansr after his time. It 
is at leaft certain, that Underwoods and 
Potters were found all the world over, 
but that they are now very generally va- 
niflied fince we have been lefs accuflom- 
ed to look for them. 

It was certainly the pra6tice of Frat 
foni and fome other phyficians, who 
firft ufed the bark in Italy, to . ad- 
minifter it _in intermittents immedi- 
ately prior to the acceffion of the fit ; 
and when Torti was Fr^flbni's fcho- 
lar, in the year 167^, he afTured' his 
pupils, that he had never feen any 
bad efFed:s from it, when given in this ' 
way. I imagine that Sydenham was 
among the iirft who intrckiuced the 
pradice of giving it at the termination 

of 
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of the paroxyfin. Dr Morton feems to 
have adopted the fame plan, more per- 
haps from theory than obfervation, as 
there was certainly lefs hazard m giving 
bark prior to, or evein during the fit of 
intermittents, than in giving it in in- 
flammatory fevers, in which he employ- 
ed it. This pradlice, however, has been 
very generally followed fince, and even 
adopted by many of our prefent phyfi- 
cians. 

It is now however alledged by * men 
of the firft eminence in phyfic, that the 
bark is equally f^fe, and more effectual, 
when given; at the acceffion of the pa- 
, roxyfm. " Opinionum commenta delet 
dies, naturae judicia confirmat." 

I beg leave to take notice hete 
of an obfervation of Torti, which, I 
think, in fome meafure illuftrates the 
tranfitory efFeAs of the bark, that 
we ought . therefore to employ it at 
the accefllon of the fit. He remarks, 

that 

♦ DrCuUcn,£5r(r. ^ 
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that if the bark is given in the day of 
the lefler parpxyfm, fot exan^ple, of a 
double tertian, the lefler paroxyfrn is 
flopped only, leaving the fever in a 
limple tertian type ; but when the bark 
is given in the day of the* feverer pa- 
roxyfrn, it removes both paroxyfms, and 
fo as not again to return. 

* Some have not oi;ily given bark at the 
acceffion of tlje fit, but even during the 
exacerbation of remittent fevers, and, 
they alledge, with much more fiiccefs 
than at any other time. 

f Some phyficians have fcrupled to 
give bark in the beginning of intermit- 
tent fevers j but it appears from the 
pradlice of the befl authors J, that thefe 
fevers cannot be cured too foon. The 
jaundice and dropfies fupervening are 
often the confequence of a protracted 

difeafe, 

* Simms, Lettfome. 

f A long lift of thefe fuppofed evils, from the ufe of thij 
bark, may be feen in the works of Senac 

X Lind, Cleghom, ^r. 
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difeafe, and are frequently cured hj 
bark. 

From the prevailing notion entertained 
by phyficians that intermittents were not 
to be cured but by the concodlion, and 
more efpecially the evacuation of a mor- 
bific matter, the aftringency of the bark 
has always been advanced as an infur- 
mountable objeftion to its ufe in thefe 
difeafes. Some, however, loath to relin- 
quiih theiF ancient hypothefes, have at- 
tempted to reconcile them with a few 
ftrained fads, from which they deduce, 
that the operation of the bark is an eva- 
cuative power. This opinion was in- 
deed more harmlefs than that of fome 
others, who, inveighing againft the a- 
ftringency of the bark, conceived its 
operation to be analogous to the clofe- 
corking of a bottle pregnant with hi- 
deous ills, foon to burft forth with no 
lefs baneful efledls than all the famed 
calamities of Pandora's box. 

The propriety of previous evacuations 

has 
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has ^fo been much difputed. I think 
it is now pretty generally refolved, that, 
when thefe are indicated, and when we 
have it in our power to employ them, 
they certainly ought to precede the ufe 
of bark} but where the return of a 
paroxyfm might be of dubious event, or 
when there are manifeft fymptoms of 
great debility, evacuations ought not to 
take the lead of a timeous and free ufe 
of bark. 

I apprehend it is pretty generally be- 
lieved, that the bark is moft effedlual 
when given in fubftancp, and in pretty 
large dofes. 

* Many have joined to it rhubarb and 
other cathartics ; but we presume that 
thefe are for the moft part unneceffary, 
and often improper. It has been found f , 
that the tafte of the bark, in fubftance, 
is much covered by final! beer, milk, 
porter^ extract of liquorice, or by Jamai- 
ca 

♦ Geoffroy, Lancifi, Mead, if 9^ 
\ Lind, Home, Lewis. 
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ta film *. When its ufe is a€comJ)anied 
With diarrhcea^ it is fometltnes ^xpfe*. 
dient to join to it an opiate, Which is at 
the Anle time found to improve its ef- 
fects in the edre of intei-mitteiitfe. Some 
Agreeable Somatic id often proper, and 
firequeiltly rieeeilarj to make it lit on 
the raorfe delicate flomachs df the ladies 5 
knd fure no good phyficiaii will ht fb. 
littlfe of an Afdepmdei as to refufe this 
coflcefflon* 

Tbe PfertiVian bai^k has been forbid in 
ted urine, and during the ftlehfes j but 
\t has beeifli dfteii fbtiiid f to promote a 
fl0W of uf^nC/ &fed fefltig ddWn the men- 
ffes. 

Sooft ^#ter thel intfodudioii of the 
Ibttrk, it^ ftf^cefs in intermittefits fug- 
gfeft^d tbfc id^i that it might be ufe- 
Ikl iri other pferiddical affedilons, Dr 
|llot^it afecJoTditigly cured himfelf of a 
, Z periodical 

* Gregory. 

\ HofiniaD, Gregory, ^r. 
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periodical hemicrania by the bark. Tor* 
ti alfo tells us of an anatomift of the 
name of Pachionus, who cured a perio- 
dical ophthalmia by means of bark. 
And, laftly, Dr Cullen relates a cafe of 
ophthalmia, which obferved a regular 
tertian type, and was cured by Peruvian 
bark. The bark is indeed ufeful in moft 
cafes of ophthalmia, whether obferving 
a periodical form, or occafioned by a 
lalxity of the veflels, or a (crophulous 
acrimony depofited on the febaceous 
glands of the tarfus. 

It is now, I imagine, pretty generally 
agreed, that the bark is the remedy we; 
can moft certainly rely on for the .pure 
of intermittent fevers; but Dr. Morton 
alfo employed it in the continued in- 
flammatory, and indeed in all kinds, of 
fever. I imagine this practice has been 
much laid alide, till of late years th^ in- 
genious Dr Glark of N^wcaftle has again 
propofed it, though under certain Jimi- 
tatiohs. He is alfo followed by fome 

very 
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Tery learned phyficians. It does not 
however appear that the trials hitherto 
Dfiade, afford any ^ecifive proof of the 
advantages of this prad:ice 5 and in fome 
cafes, where inflammatory diathefis was 
more efpecially marked, the ufe of the 
bark feems to have done very much 
harm. 

In all fevers unaccompanied with a 
phlogiftic diathefis of the fyftem, and 
efpecially when connected with much 
debility, the propriety of giving bark, 
and that too without waiting for remif- 
fions, is, I apprehend, generally agreed 
on by modem phyficians. In that llate 
of the typhus called putrid, two ounces 
a day is perhaps as little as can be de- 
pended upon. In convalefcents alfb 
from inflammatory fevers, the bark has 
been often found to be highly fervice- 
able. 

Bark has alfo been ufed for fome of. 
the exanthemata. Dr Monro the father 
raifed and eftablifhed its reputation for 
Z 2 the 
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the cure of confluent fmall-^pox. It has 
alfo been ufed for the miliary fever, 
but with what propriety is not yet 
agreed on by phyficians. 

It would be endlefs to enumerate all 
the difeafes in which the bark is indica-»^ 
ted. Its efFed:s are various, and c^en 
oppofite^ in different patients, and ii^ 
different ftates of the fame patient. It 
has been generally remarked by accui 
rate obfervers, that the bark flops the 
morbid, though fejdom or never (if pro- 
perly applied) obftrucSks critical evacua-r 
tions* As it is well known, that, in or- 
der to the due performance of our ex- 
cretions, there is required a certain de- 
gree of tone and vigour of the folids ; 
fo we can conceive, that, in coftivenefs 
arifin^ from a debility of the mteflines, 
bark may be, and often is, the mofl con- 
venient and effedlual laxative. We can 

alfo 

t DebiliorU p^Ifps animator, et frf qu^iHip**'*^ pi^fafPf- 

pfi Haeij. 
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alib pprceivc how, m a cafe of dyfentery 
related by Cleghora, the bark put an 
end to the tertian without flopping the 
flux with wWh it was accompanied; 
and, kftly, how the bark, in the hands 
of the learned Dr Wilfbn of B^th, was 
found to be the moil efiec^ual remedy 
in the dyfentery of Newcaftle. 

From its tonic power, we may exped 
it to be ufeful in all difeafea arifing 
from irritability, and whether that be 
or be not attended with pyrexia. Hence 
its utility in cafes of hyfteria unaccom- 
panied with plethora, and in many 
others of the. clafs of neurofes. It has 
been fufpedked * that its ufe has brought 
on a fit of aflhma ^ but I imagine that 
this did not proceed from the ufe of 
bark, any otherwife than by opprefEng 
the debilitated ftomach of an ^flhmatic. 
Sir Edward Barry found the bark a very 
ufeful remedy for aflhmatic complaints. 

Every 
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Every one knows the furprifing fiic- 
cefs of bark in the cui*e of gangrenes 
arifing from debility, either original, or 
as the fequela of inflammation, De 
Haen alfo found that it was very ufeful 
when applied externally to gangrenous 
fores. It has alfo been foccefsfully em- 
ployed in every ^ cafe of vitiated puru- 
lence. It may be proper to obferve, 
that Mr Bell of this place is difpofed to 
think that the red bark is not fo efFec-^ 
tual for this purpofe as the pale. Mr 
Beirs trials, however, have not been fuf- 
fipiently numerous and decifive to in- 
duce a gentleman of his caution and fa- 
gacity to determine abfolutely on this 
matter. 

From the tonic powers of the bark, as 
diminifhing irritability, and perhaps in 
fome degree fenfibility, it is therefore 
contraindicated in all difeafes accompa^ 

nied 



* ItS'cffe^s, however, on ulcers of the luDgs, are moro 
hazardous and doubtful. 
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nied with a morbid rigidity of the fimple 
folids, and diminifhed fenfibility of the 
moving fibres. Hence it is often hurt- 
ful in hypochondriafis, mania, and feme 
others. As an antifeptic, it is nfeful in 
all cafes of a feptic tendency of the 
fluids, not arifing from the violence of 
readtion. Dr Sydenham was proba|3ly 
miftaken, in accufing it of producing 
fcorbutic rheumatifin. It is however 
found, that its luccefs in fcurvy is not 
fo remarkable as we ihould exped: from 
our knowledge of its efFed:s in the fe- 
vers called putrid. This may perhaps 
be owing to its not entering the tnafs oi 
bloody as it appears necefTary to the cure 
of fcurvy, that our antifeptics fhould be 
alfo alimentary. 

I have thus related my experiments, 
and freely offered my opinions on the 
nature and properties of the Peruvian 
bark. 

I think it unneceflary to make t^c 

lead 
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lead Apology ftir having ufed fo tnuch 
ffe^dom t^ith refpedtable tiiinles* 

Had I not thought thenS thtiyMfy bell 
authors on the fubjedtj I lh€»tad Mtthet 
have tj'dubled toyfelf ^iih ihe ftudy of 
their Mrfiting'g, nof the J)ublic With & 
View e/ their Ufefiil labotlM* 

My attftehinefltSj ofi the othet hafid, 
May to fome appdfcf Ovef zedloti^ trt ita- 
plhitf and mOre efpOeidlly td the fyftem 
Of ode of the gf^ateft pilots that i/yas eter 
at the heliii of tiiedical AfRiits.- 

From tione, perhaps, ftlould I be in 
greatef daiige*- of incurt'ing thk eetifUl^, 
thatt frofii the Very aUthoi' Of that fy- 
ftetn* 

6odfideoti however, that fuch a eha- 
rad:er can derive no additiOfial lilftfe 
frOril my encotnittms, and Well knOw- 
Iftg that itiy pl-itate gratitude, though 
great, is not to be teftlfled by a fetvile 
fubmiflion to his opinions, I can afliire 
liiy i-eadei^, that I hare hot adopted 
theto becaufe they were Dr Cullen's, 

but 
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but becaufe I thought them agreeable 
I to fads and found reafoning, 
i . The diflertation, as it now ftands, dif- 

f jfers little from the ftate in which it was 

delivered to the Harveian fociety. 
I Some additional experiments on ink 

\ have been fince inferted; and I efteem 
i it my higneft honour, that the whole is 
• now publiihed with the approbation of 
■ the Harveian fociety, and more efpecial- 
I iy of my learned friends Drs Duncan 
' and Webfter. 

Thofe in the leaft acquainted with 
I my private concerns, will not be. furpri- 
fed, that in this, as in all my underta- 
kings, I was much alSfted by the advice 
and dired:ion of my worthy patron Mr 
JBenjamin Bell ; and I hope the public 
^ will excufe me, that I cannot avoid 
feizing this opportunity of acknowled- 
. ging my obligatiorxS to a man to whom 
;they themfelves are fo much indebted. 



The End. 



Digitized by 



Google 



BOOKS 

X N T H S . 

DIFFERENT. BRANCHES OF MEDICINE^ 

Pnntcd for and fold by C.ELLIOT, Edinburgh; T.CA- 
DELL, and G. ROBINSON, London j and W. GIL- 
BERT, Dublin. ' 

I. TT^IRST LINES *tf rhc PRACTICE of HiYSIC, by 
r Dr William CuUen, Profeffor of the Piaaice of Phyfic 
in the Univerfity of Edinburgh. Corrccflcd, much enlarged^ 
and now firft completed, in 4 vols 8vo ; with a large Index* 
Price il. 4s. in boards, and iL 8s. bound. — Volume IV» 
may be had feparalcly. Price 65.. in boards. 

20 An Inquiry into the Nature and Caufes of Fever ;, with a 
review of the feveral opinions concerning its Proximate 
Caule, as advanced by different authors ; and particuldrly 
as delivered from the Pra^ical Chair in the tfniverfity of 
Edinburgh. Including fbme Obfervations on the exiftence 
of Putreta^lion in the Living Body, and the proper method 
of Cure to be purlued in Fever* By Caleb Dickinfbn, M. D* 
8vo. Price 3s. fewed. 

. 3. A Syftem of Surgery, By Benjamin BeH, Member of the 
Royal College of Su^eons, one of the Surgeons to the 
Royal Infirmary, and Fellow of the Royal Society of Edin- 
burgh. lUuitrated with Copperlates. Vol. L II. and IIL 

. ' 8vo. 68. each, boards. This work, when completed, with 
a former volume on Ulcers, &c. by the fame Author, will 
comprehend a full fyftcm of Modem Surgery* The whole 
to be contained in other two vols 8vo. Vol. IV. and V* 
will be publilhed as fbon as pofllble. 

4. A Treatife on the Theory and Management of Ulcers 5 
with a Diflertation on White Swellings of the Joints^ To- 
which is prefixed. An EfTay on the Chirurgicaf Treatment 
of Inflammation and its Confequences. By the fame Au- 
thor. A new edition, being the third, confiderably im- 
proved and enlarged. 6s. in boards. 

5. Elementary Leisures on Cl\emiftry and Natural Hiftory. 
Containing a Methodical Abridgement of all the Chemical 
Knowledge acquired to the prefent Time ; with a Compa- 
rative View of the Docf^rine of Stahl, and of that of fe* eral 
Modem Chemifts : The whole forming a' Complete Courfe 
of thofe two Sciences. Tranflated from the French of 
M. Fourcroy, Do6^or oF the Faculty of Medicine at Paris, 
and of the Royal Society of Medicine. By Thomas Elliot. 

Wit 



Digitized by 



Google 



MMM 



BOOKS publijbed byCnk^t^s EtiioT, 

With many Addition?, Notes, and Illuftrations, by the 
Tranllator. In two volumes 8vo.. Price i2s. in boards* 

6. Outlines of the Theory and Practice of Midwifery. ^ By 
Alexander Hamilton-, M. D. F. R. S. Edin. Profeffor of 
Midwifery in the Univerfity, and Member of the Royal 
College of Surgeons, Edinburgh. Price 6s. bound; or, 
with Dr Smellie's 40 Tables and JEjiplanations, i is. boards, 
and 12s. bound. 

7. A. Syftem of Anatomy, from Moilro, Winflow, Innes, 
Hewfon, and the lateft authors. Arranged, as nearly as the 
nature of the wwk would admit, in the order of the Lec- 
tures delivered by the Profeffor of Anatomy in the Uni- 
verfity of Edinburgh. In two "folumes od^avo. Uluftrated 
with 16 Copperplates. Price 13s. boards* 

This Syftem will be found very ufeful to the young as well 
'as the advanced Students of Anatomy, as it com|>rehends the 
whole of Dr Monro on the Bones; Innes on the Mufcles, his 
fjcplanations of the Skeleton and Muicles, and his Eight 
Anatomical Tables j as alio Dr Winflow, Mr Hewfori, and 
the lateft authors, on the other parts of the body, with many 
alterations, correct) ions, and additions by the Editor, fb as to 
form a complete SYSTEM of ANATOMY, in a very com- 
modious,(ize, and at a very moderate price. In addition to 
Mr Innes's Tables are given two views of the Vifcera, two 
views (a fore and back) of the Veins and Arteries, two plates 
of five figures of the Lymphatic Veflels, from Hewfon, and 
two views (a fore and back) of the Nerves, all accurately en- 
graved. The Nerves, Veins, &c. from Euftachius. 

8. The Works of Alexander Monro, M. D. F. R. S. Fellow 
of the Royal College of Phyficians, and late Profeffor of 
Medicine and Anatomy in the Univerflty of Edinburgh. 
Publiftied by his ion Alexander Monro, M. D. Prefident 
of the Royal College of Phyficians, Profeffor of Medicine, 
Anatomy, and Surgeryj in the Univerfity of Edinburgh. 
To which is prefixed, the Life of the Author. In one very 
large volume in quarto. With Copperplates iUuftrative of 
the fiibjedls. Price iL 5s. in boards. 

9. A Treatife on Comparative Anatomy. By Alexander 
Monro, M. D. F. R. S. &c. &c- Publiftied by his fon. 
Alexander Monro junior, M; D. A new edition, with 

^ con fiderable Improvements and Additions hj other bands, 
i2mo. Price 2s. in boards. 

JO. A Treatife on the Theory and Pradice of Midwifery ; 
by W. Smellie^ M. D. To which is now added, his Set of 

Anatomicaf 



Digitized by VjOOQIC 

• ... J 




BOOKS puhli/hed ^yCHARLBS IIlliot. 

Anatomical Tables, exhibiting the various cafes that occur 
in practice j accutately reduced and engraved by A. Bell, 
on 40 copperplates, (including an additional plate of inftru- 
ments, by the late Dr Thomas Young), with explanations^ 
A new edition, on fine paper, in 3 vols i;tmo. Price 
los. 6d. in boards, or 12s. bound. 

JLI. Dr Smellie's fet of Anatomical Tables, and an Abridge- 
ment of the Practice of Midwifery, with a view to illu- 
ftrate his Treatife on that fubje<fl and Collection of Cafes* 
8vo fize 6s. i2mo fize 5s. in boards. 

J2. Innes's Eight Anatomical Tables of the Human Body, 
containing the principal parts of the Skeleton and Mufeles 
reprefented in the large Tables of Albinus j to which are 
added, Concife Explanations. New edition, with an Ac- 
count of the Author. Neatly half-bovyid, 4to, 6s. 6d. 

%^. Innes's fhort defeription of the Human Mufeles, chiefly 
as they appear on diflfedlion, together with their feverd 
ufes, and the fynonyma of the beft authors- A new edi- 
tion, greatly improved by Alex. Monro, M. D. 2s. 6d. 
in boards. 

14. The London Medical Journal, from January 1781 to the 
end of 1 783, in 4 vols 8vo. Price il. 8s. bound. 

The fame for 1784 in fi^gle numbers, as well as any of 
the former, at is. 6d. each, 

15. Praifiical Obfervations on the more obftinate and inve- 
terate Venereal Com|)laints. By J. Schwediauer, M» D. 
8vo. Price 3s. 6d. fewed. 

16. Dr Duncan's Medical Cafes, fiJeded from the records of 
' the Public Difpenfary at Edinbiurgh, with Pra6^ical Re- 
marks and Obfervations. New edition correded. 5 s. 
boards. 

17. A fine Print of Dr Dupcan, from a painting of Mr Weir, 
by Mr Trotter. Price 2s. 6d. 

18. Swieten's (Baron Van) Commentaries upon Boerhaave'a 
Aphorifins concerning the Knowledge and Cure of Dif^ 
eafes. A corredt edition, dedicated to DrCuUen. i8 vol* 
i2mo, royal paper, neatly bound in calf, 3I. 3s. 

19. Cullen's (Dr William) Letter to Lord Cathqart, on the 
Recovery of Drowned Perfbns. 8vo. is. fewed. 

UO* Thefaurus Medicus, five Difputationum in Academia 
Edinenfi ad Rem Medicam pertinentium, a collegio inftitu- 
to ad hoc u(que tempus, dele<flus. 2 vols 8vo, Vol. L 
f r II. or the fubfe^ueat ones, may b6 had feparately. 



Digitized by 



•Google 



^.•... 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Gopgle 



Digitized by 



Google 



Digitized by 



1 



Gopgle 



Digitized by 



Google 



Digitized by 



Goipgle 



